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INTRODUCTION 
Aerospace Medicine and Biology is a continuing bibliography which, by means of 
periodic supplements, serves as a current abstracting and announcement medium for ref- 
erences on this subject. The publication is compiled through the cooperative efforts of the 
Aerospace Medicine and Biology Bibliography Project of the Library of Congress (LC), 
the American Institute of Aeronautics and Astronautics (AIAA), and NASA. It assembles, 
within the covers of a single bibliographic announcement, groups of references that were 
formerly announced in separate journals,. and provides a convenient compilation for medi- 
cal and biological scientists. Additional background details for this publication can be found 
in the first issue, NASA SP-7011, which was published in July, 1964. Supplements are 
identified by the same number followed by two additional digits in parentheses. 
In  its subject coverage, Aerospace Medicine and Biology concentrates on the biological, 
physiological, psychological, and environmental effects to which man is subjected during 
and following simulated or actual flight in the earth’s atmosphere or in interplanetary space. 
References describing similar effects on biological organisms of lower order are also in- 
cluded. Such related topics as sanitary problems, pharmacology, toxicology, safety and 
survival, life support systems, exobiology, and personnel factors receive appropriate atten- 
tion. In general, emphasis will be placed on applied research, but references to fundamental 
studies and theoretical principles related to experimental development also qualify for 
inclusion. The contents of this issue are comprised of abstracts that were prepared by the 
three contributing organizations. 
Each entry consists of a standard citation accompanied by its abstract. It is included 
in one of three groups of references that appear in the following order: 
a. NASA entries identified by their STAR accession numbers (N65-10000 series), 
b. AIAA entries identified by their IAA accession numbers (A65-10000 series); and 
c. LC entries identified by a number in the A65-80000 series. 
Many of the abstracts included in this publication have been reproduced from those 
appearing in STAR and IAA. This procedure, adopted in the interests of economy and 
speed, has introduced some variation in size, style, and intensity of type. 
I 
AVA I LAB1 LITY OF DOCUMENTS 
STAR Entries 
NASA documents listed are available without charge to: 
I .  NASA Offices, Centers, contractors, subcontractors, grantees, and consultants. 
2. Other U S .  Government agencies and their contractors. 
3.  Libraries that maintain depositories of NASA documents for public reference. 
4. Other organizations having a need for NASA documents in work related to the 
5. Foreign organizations that exchange publications with NASA or that maintain 
Non-NASA documents listed are provided by NASA without charge only to NASA 
aerospace program. 
depositories of NASA documents for public use. 
Offices, Centers, contractors, subcontractors, grantees, and consultants. 
Organizations and individuals not falling into one of these categories may purchase 
the documents listed from either of two sales agencies, as specifically identified 
in  the abstract section: 
Clearinghouse for Federal Scientific 
and Technical Information (OTS), 
Springfield, Virginia, 22 I5 I 
Superintendent of Documents (GPO) 
U.S .  Government Printing Office 
Washington, ,D.C., 20402 
Information on the availability of this publication and other reports covering 
NASA scientific and technical information may be obtained by writing to: 
Scientific and Technical Information Division 
National Aeronautics and Space Administration 
Code ATSS-A D 
Washington, D.C., 20546 
Collections of NASA documents are currently on file in the organizations lisred on 
the inside ofthe bdck cover. 
(continued) 
t 
IAA Entries 
All articles listed are available from the American Institute of Aeronautics and Astro- 
nautics, Technical Information Service. Individual and Corporate AlAA Members in the 
United States and Canada may borrow publications without charge. Interlibrary loan 
privileges are extended to the libraries of government agencies and of academic non- 
profit institutions in the United States and Canada. Loan requests may be made by mail, 
telephone, telegram. or in person. Additional information about lending, photocopying, and 
reference service will be furnished on request. Address all inquiries to: 
Technical Information Service 
American Institute of Aeronautics and Astronautics. Inc. 
750Third Avenue, New York 17, New York 
For further details please consult the fntroduclions to ST,4 R and f A A ,  respectively. 
LC Entries 
Articles listed are available in the journals in which they appeared. They may be 
borrowed or consulted in libraries maintaining sets of these journals. In  some instances, 
reprints may be available from the journal offices. 
AVAILABILITY OF THIS  BIBLIOGRAPHY 
Copies of Aerospace Medicine and Biology (SP-701 1 )  and its supplements can be 
obtained from NASA (Code ATSS-A), without charge, by NASA offices and contractors, 
U.S. Government agencies and their contractors, and organizations that are working in 
direct support of NASA programs. 
Other organizations can purchase copies of the bibliography from the Clearinghouse 
for Federal Scientific and Technical Information, Springfield, Virginia, 22 15 1.  
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t 
toward premature standardization of instructional system struc- 
ture. and t o  bring instructional system development in to  the 
mainstream of the applied science of  human engineering 
Author 
S T A R  E N T R I E S  
N65-14491# RCA Service Co Inc Camden N J 
U M E  Ill SYSTEMS 
Richard W Alnutt  Walter C Becker and Robert E Barbiere ed 
Wright Patterson AFB Ohio Aerospace M e d  Res Labs Oct 
1 9 6 4  1 5 2  p refs 
(Contract A F  33(657)  9252)  
( A M R L  TDR-62 98(111) A D  609481) 
This volume is a discussion of monitor ing systems The 
primary concern is  with viabil ity monitor ing the use of a meas 
urement system t o  obtain factual quantitative information 
about the physiological responses of a subject in  a stressful 
environment in order t o  plan protective measures which w i l l  
ensure the safety and functional capabil ity of that  subject in 
such environments Included are a description of instrumenta- 
t ion required for the measurement of individual physiological 
parameters a discussion of  related problems in system de 
sign including simultaneous measurement of several param 
eters data transmission or telemetry and the use of magnetic 
tape recording as a system adjunct Basic guidelines of  sys 
tern troubleshooting and interference reduction are included 
A brief survey is given of additional measurement techniques 
and data handling considerations wh ich  whi le not state of the 
art or standard practice w i l l  undoubtedly affect the field of 
physiological monitor ing in  the near future Author 
TECHNIQUES OF PHYSIOLOGICAL MONITORING VOL- 
N65-14525# Air Force Systems Command Bedford Mass 
Electronic Systems D iv  
H U M A N  ENGINEERING IN THE DESIGN OF INSTRUC- 
TIONAL SYSTEMS 
Sylvia R Mayer Sep 1 9 6 4  17  p refs 
(ESD-TD R-64-454.  A D - 6 0 9 3 6 8 )  
A conceptual mode l  is  proposed for use in the application 
of human engineering principles and techniques t o  the design 
of instructional systems The trainee and instructor are viewed 
as operators w i th in  an informat ion system To il lustrate this 
model and i ts application. examples are drawn from the Iitera- 
ture and from current research on instructional systems A pre- 
l iminary human engineering guide is outl ined wh ich  presents 
factors crit ical to  design decisions for instructional systems 
The model and guide at tempt t o  counteract current tendencies 
N65-14526# Air Force Systems Command, Wright-Patterson 
AFB. Ohio Foreign Technology Div 
NEWS OF THE ACADEMY OF SCIENCES OF THE USSR. 
BIOLOGICAL SERIES Selected Articles 
1 Oct 1964 66 p refs Trans1 in to  ENGLISH from lzv Akad 
Nauk SSSR. Ser BIOI (Moscow) .  no 2, 1 9 6 4  p 280-297, 
306-31 1. 325-331) 
(FTD-TT-64-534/1 +2+4.  AD-607121)  
CONTENTS 
1 THE DYNAMICS OF BLOOD CIRCULATION P A R A M -  
ETERS OF THE CEREBRAL VASCULAR SYSTEM DURING 
LONGITUDINAL GRAVITATIONAL LOADS Yu Ye Moska- 
lenko 0 G Gazenko A A Shurubura I I Kasyan and 
0 V Graunov p 1-32 refs (See N65-14527 0404) 
2 EMOTIONAL STRESS OF COSMONAUTS DURING 
SPACE FLIGHTS V I Yazdovskiy G V Altukhov V Ye 
Belay A D Yegorov and V Y Kopanev p 33-42 refs (See 
N65 14528 0 4  04)  
3 A SYMPOSIUM ON APPLIED MICROBIOLOGY ( IN 
STOCKHOLM SWEDEN) Ye N Mishust in and N D lerusa 
l imskiy p 43-61 
N65-14527 Air Force Systems Command Wright-Patterson 
AFB Ohio Foreign Technology D iv  
THE DYNAMICS OF BLOOD CIRCULATION PARAMETERS 
TUDINAL GRAVITATIONAL LOADS 
Yu Ye Moskalenko 0 G Gazenko A A Shurubura I I 
Kasyan and 0 V Graunov In  i ts  N e w s  of the Acad of Sci 
of the USSR BIOI Ser 1 Oct 1 9 6 4  p 1-32 refs (See N65- 
14526 04 04) 
The reactions of an organism to  gravitational loads are a 
basic problem of space biology One of the most sensitive 
systems to  space fl ight IS the cerebral blood circulation system 
due t o  the peculiarities of  its structure and the high intensity 
of cerebral blood f low The general pattern of changes in  the 
intracranial circulation system under gravitational loads and 
acceleration magnitudes was studied emphasizing the dynam- 
ics of the circulation parameters of the cerebral vascular sys- 
tem Under longitudinal gravitational loads organs of  the cen- 
tral nervous system functioned under conditions of insufficient 
blood supply which caused definite compensatory reactions in  
the vascular system of the brain as we l l  as reactions of an auto 
mechanical and chemical nature R W H  
OF THE CEREBRAL VASCULAR SYSTEM DURING LONGI- 
1 
N65- 14528 
4 
N65-14528 Air Force Systems Command Wr ight  Patterson 
AFB Ohio Foreign Technology Div 
EMOTIONAL STRESS OF COSMONAUTS DURING SPACE 
FLIGHTS 
V I Yazdovskiy G V Altukhov V Ye Belay A D Yegorov 
and V I Kopanev In  i f s  News of the Acad of  Sci o f  the 
USSR BIOI Ser 1 Oct 1964  p 33-42 refs (See N65-  
14526 04 04) 
The neuropsychological stress which arises in cosmonauts 
before launch in different f l ight periods and under the effect 
of acceleration on earth is analyzed To determine the func- 
tional state of the organism the pulse rate was  measured 
When an organism is subjected to  acceleration of a different 
direct ion substantial changes of pulse rate are observed The 
degree of these changes depends directly on the magnitude 
and length of acceleration When  the cosmonauts were under 
weightlessness for an extended period of t ime  there was a 
decrease in their resistance to  accelerdtion expressed in  more 
significant shifts o f  the pulse rate A certain dependence of 
these shifts on the t ime  under weightlessness was  noted 
R W H  
N65-14557# Mount  Holyoke Call South Hadley Mass 
THE RANGE OF VISUAL SEARCH Final Report 
John Volkmann Horace H Corbin Nancy B Eddy and Carol 
Coonley Bedford Mass AFSC Electron Systems Div Nov 
1964  1 0 5  p refs 
(Contract AF  19(604)-3037)  
(ESD -TD R -64  535 A D  -60881 0 )  
The process of visual search i n  i ts  early phases was  studied 
Individual human subjects searched in a projected matrix 
of elements for one element unlike the rest e g for a triangle 
in a matrix otherwise composed of circles I n  the method of 
lasting exposure the matrix was exposed unti l  the subject 
responded and the dependent variable was the latency of the 
response In  the method o f  brief exposure the exposure t ime 
was l imited and the dependent variables were the percentage 
of positive responses and the latency of the positive responses 
Among  the independent variables in various experiments were 
the fol lowing ( 1 )  the total number of  elements in the matrix 
(2)  the type of discrimination (form area color) and ( 3 )  the 
external form and internal pattern of the st imulus array I n  
analyzing the results of a typical experiment the medium 
latencyis plotted as a function of the number of elements in the 
stimulus array Author 
N65-14578# Joint Publications Research Service Washing 
ton D C 
LEMS IN CYBERNETICS). N O  11,  1964  
11 Dec 1964  213 p refs Transl into ENGLISH of 8 articles 
from Probl Kibernetiki (Moscow)  N o  11 1964  p 5 -24  147- 
151 153  187 189-198 215-244 276-279 
(JPRS 27792 TT 64-51913)  OTS $ 6 0 0  
CONTENTS 
TRANSLATIONS FROM PROBLEMY KlBERNETlKl (PROB- 
1 G V SAVINOV A Yu lshlinskiy p 1 1 0  refs 
2 A M A T H E M A T I C A L M O D E L I N G  STUDY OF THE 
INTERRELATIONSHIP BETWEEN THE NEURAL PROCESSES 
EXCITATION AND INHIBITION G V Sdvinov L V Krushin 
skiy D A Fless and R A Velershteyn p 11 3 5  refs (See 
N65  14579 0 5  05) 
3 THE BIOGEOCOENOLOGICAL LEVEL OF CONTROL 
WITHIN THE BIOSPHERE A A Lyapunov and I V Stebayev 
p 3 6  4 2  (See N65 14580  0 5  0 5 )  
4 THE PROBLEM OF REGULATION INSPECTION 
A N D  CONTROL VIEWED NEURDPHYSIOLOGICALLY G I 
Polyakov p 43 -68  (See N65-14581  05 -05 )  
R ITHM FOR TRANSLATION FROM ENGLISH INTO RUS- 
S IAN G P Bagrinovskaya p 69-109 
6 FREQUENCY DISTRIBUTION OF INFLECTIONAL 
CLASSES OF RUSSIAN W O R D S  G G 8elonogov p 110-  
1 3 0  refs 
5 DESCRIPTION OF THE PROGRAMS OF A N  ALGO- 
7 PROPERTIES OF CORRECT SYNTACTIC STRUC- 
TURE A N D  A N  ALGORITHM FOR ITS DETECTION (RUS- 
SIAN-LANGUAGE MATERIAL)  L N lordanskaya p 131- 
195  refs 
N65-14579  Joint Publications Research Service Washing 
ton D C 
RELATIONSHIP  BETWEEN THE NEURAL PROCESSES 
EXCITATION A N D  INHIBITION 
G V Savinov L V Krushinskiy D A Fless and R A Velersh- 
teyn I n  i t s  Transl from Probl Kibernetiki (Probl i n  Cyber- 
netics) No  11 1 9 6 4  11  Dec 1964  p 11-35 refs (See N65-  
1 4 5 7 8 0 5  0 5 )  OTS $600 
Mathematical modeling of  the interrelationship between 
the fundamental processes of excitat ion and inhibit ion i n  
neural activity is based on the fol lowing assumptions The 
l iving organism has different circuits (pathways) for conducting 
signals Along one circuit the st imulus ( input) causes the 
reaction (output) A n  amplifier w i t h  nonlinear characteristics 
t o  reflect inhibit ion is inserted in to this circuit Ampli f icat ion 
of the excitation signal moves along the other or positive 
feedback circuit which has to  be integral (cumulative) Inter- 
act ion of both circuits makes explanation of the phenomena 
possible I n  principle the model consists of circuits analogous 
to  circuits of the nervous system Impulses move along one 
circuit through a nonlinear amplifier t o  the output correspond 
ing to  the specific afferent and efferent pathways to the appro- 
priate nerve center The positive feedback circuit integrally 
raises the voltage at input of the nonlinear amplifier This 
circuit corresponds to  the reticular format ion w i t h  i ts  tonic 
type of activation Thus an analogy can be d rawn  between 
the circuits o f  the model  and the functional structures of the 
M G J  nervous systems 
A MATHEMATICAL-MODELING STUDY OF THE INTER- 
N65-14580 Joint  Publications Research Service. Washing- 
ton  D C 
THE BIOGEOCOENOLOGICAL LEVEL OF CONTROL W I T H I N  
THE BIOSPHERE 
A A Lyapunov and I V Stebayev ln  /f5 Transl from Probl 
Kibernetiki  (Probl i n  Cybernetics) No  11 1964  11  Dec 1964  
p 36 -42  (See N 6 5  14578  0 5  0 5 )  
OTS $ 6 0 0  
From the viewpoint that  a biogeocoenosis includes l iving 
organisms performing certain functions and inert matter cre- 
a t ing the physicogeographical sett ing in which these organisms 
exist condit ions o f  existence depend o n  their interactions w i t h  
each other A synousla or group of organisms. regulates the 
streams of  matter distr ibuted i n  strictly defined habitats of the 
same type A s  each synousia converts a certain substance from 
one state t o  another and exploits this change for i ts o w n  ex 
istence i t  acts as an elemental control device i n  the biogeo 
chemical cycle providing the material for a given biogeocoe 
nosis A l though the species may  be bo th  homogeneous and 
inhomogeneous or phylogenetically remote from one another 
they must  adapt t o  similar functions and possess specific char 
acteristics to perform w i th in  the biogeocoenosis Several ex-  
amples of  the effect which external condit ions have on the 
L 
N65- 14607 
synousia and the performance of  various synousia structures 
are given M G J  
N65-14581 Joint  Publications Research Service Washing 
ton  D C 
THE PROBLEM OF REGULATION, INSPECTION A N D  
CONTROL, VIEWED NEUROPHYSIOLOGICALLY 
G I Polyakov In  I ~ S  Transl from Probl Kibernetiki (Probl in  
Cybernetics) N o  11  1 9 6 4  11 Dec 1 9 6 4  p 43 6 8  (See N65-  
1 4 5 7 8 0 5  05 )  OTS $600 
Concrete definit ions and analyses of  the development of 
the nervous system during the evolution of animal organiza 
tions are presented w i t h  particular emphasis on the functions 
of regulation self regulation inspection self inspection con- 
trol ana self control A s  a result six different functions w i t h  
an anatomicophysiological mechanism corresponding t o  each 
function are obtained The significance of the coordination 
mechanism and analyzers and their relationship t o  the cam 
plexities of the nervous system are also incorporated into the 
study The influence o n  these six functions of the centralized 
ganglionic nervous system the chief analyzer systems and 
their connections w i t h  the coordination mechanism neuron 
organization of  brain sited portions of analyzers correlation 
between neurons anatomic correlations and connections of  
central nervous format ions transmission of voluntary control 
impulses f rom cerebral cortex to  reflex centers of brain stem 
and spinal cord and from different parts of the cerebral cortex 
t o  the analyzer coordination mechanism (cerebellum) is also 
discussed M G J  
N65-14598# Joint  Publications Research Service. Washing- 
ton, D C 
H IC LE S "VO STO K" A N  D "VO S K H 0 D" 
21  Dec 1 9 6 4  4 8  p refs Transl into ENGLISH from 2 RUS- 
S I A N  monographs For N A S A  transl see N 6 5  14607 0 5  0 4  
OTS $ 2 0 0  
MEDICAL A N D  BIOLOGICAL RESEARCH O N  SPACE VE- 
(JPRS-27925.  TT-64-51975)  OTS $ 2  00 
CONTENTS 
1 M E D I C A L  RESEARCH CONDUCTED ON THE SPACE 
SHIPS VOSTOK A N D  VOSKHOD 0 Gazenko p 1 2 6  
(See N 6 5  14599 0 5  04) 
2 B I O L O G I C A L  RESEARCH CONDUCTED ON THE 
SPACESHIPS VOSTOK A N D  VOSKHOD V V Antipov 
p 2 7  40 (See N 6 5  1 4 6 0 0  0 5  04) 
N65-14599 Joint  Publications Research Service Washing- 
ton  D C 
M E D I C A L  RESEARCH C O N D U C T E D  O N  T H E  SPACE 
SHIPS "VOSTOK" A N D  "VOSKHOD" [MEDITSINSKIYE 
ISSLEDOVANIYA N A  K O S M I C H E S K I K H  KORABLYAKH 
"VOSTOK" I "VOSKHOD"] 
0 Gazenko I n  I t s  M e d  and BIOI Res on Space Vehicles Vas 
tok and Voskhod' 2 1  Dec 1964 p 1-26 (See N65-14598 
A brief survey of the  principal results derived from medical 
(physiological) studies during manned fl ights aboard the Vostok 
and Voskhod spaceships IS given The aims of medical research 
included determining the effect of  isolated and combined 
factors of space fl ight o n  physiological functions on the body 
the efficiency and reliabil i ty of l i fe support and life saving 
systems for maintaining medical control over the crew the 
capacity and abil ity t o  carry out different operations in  con 
trol l ing the ship and methods for increasing human resistance 
05 -04 )  OTS $ 2 0 0  
t o  flight factors Human beings given special training are able 
t o  endure the effects of all portions of  an orbital f l ight H o w -  
ever, the individual reaction of  the cosmonaut is an important 
factor and must be accorded special consideration for future 
training programs for the  crews of spaceships R W H  
N65-14600 Joint  Publications Research Service, Washing- 
ton,  D C 
BIOLOGICAL RESEARCH CONDUCTED O N  THE SPACE- 
SH IPS "VOSTO K" A N  D "VOS KHOD" [ B 10 LOG I C H  ES KIY E 
ISSLEDOVANIYA N A  K O S M I C H E S K I K H  KORABLYAKH 
"VOSTOK" I "VOSKHOD"] 
V. V Ant ipov In i ts M e d  and Biol  Res on Space Vehicles 
"Vostok" and "Voskhod" 21  Dec. 1 9 6 4  p 27-40 (See N 6 5 -  
14598 05 -04 )  OTS: $ 2  00 
A brief survey of the main  results of the biological in- 
vestigations conducted during the fl ights of  the Vostok and 
Voskhod satell i te ships is given Mammals ,  animal and human 
tissue cultures, fruit flies, seeds of higher plants, microspores. 
seaweed cultures, and microbiological and cytogenetic struc- 
tures were used The dynamics of spacecraft f l ight (accelera- 
tion, vibration, engine noise, and weightlessness). outer space 
environment ( low barometric pressure, altered gaseous com-  
position in the absence of  molecular oxygen and ionizing 
radiation). and the prolonged life of the organism under the 
artificial conditions of a spaceship ( l imi ted space, features 
of  microclimate, food, and rhythm) were investigated Biologi-  
cal investigations give the fullest account of  the physical fea- 
turesof the unique environment of  outer space. and the process 
of physical investigations important for a successful develop- 
ment o f  the main trends o f  space biology. R.W H 
N65-14606* # Nat ional  Aeronautics and Space Administrat ion 
Washington D C 
RESULTS GAINED FROM INVESTIGATING THE BIOLOGICAL 
EFFECTIVENESSOFA NUMBER OF SPACE FLIGHT FACTORS 
K T I V N O S T I  R Y A D A  F A K T O R O V  K O S M I C H E S K O G O  
POLETA] 
V V Parin V V Ant ipov B I Davydov G A Chernov and 
E F Panchenkova Nov 1 9 6 4  17  p Transl in to  ENGLISH 
of a paper presented at the 15th Intern Astronautical Congr 
Warsaw Sep 7-12 1 9 6 4  
(NASA-TT-F-9157) OTS HC $1  0 0 / M F  $0 5 0  
Four series of animal experiments o n  the effects of vertical 
vibration accelerations of 1 0  and 30  G lethal dose gamma rays 
and a combination of these three factors were made to  study the 
mechanism ofcompensatorydefensive reactions of the organism 
Bioassays and spectrophotometric measurements showed de 
creases in the blood serotonin level by up to  71% and cerulo 
plasmin activity was  decreased by ionizing radiation and in-  
creased by acceleration Exposure to  acceleration or vibration 
some t ime before irradiation diminishes the radiation damage 
and may increase the survival rate Bone mar row transplants 
prevented death i n  someof  the animals Author 
[REZU L'TATY ISSLEDOVAN IYA BIOLOG ICH ES KOY EFFE- 
N65-14607'# National Aeronautics and Space Administrat ian 
Washington D C 
MEDICAL STUDIES O N  THE C O S M I C  SPACECRAFTS 
"VOSTO K" AND "VOS KH 0 D" 
0 Gazenko Dec 1964 4 1  p Transl in to  ENGLISH of the pub1 
Meditsinskiye lssledovaniya na Kosmicheskikh Korablyakh 
Vostok i Voskhod Moscow Akad Nauk SSSR 1 9 6 4  p 1- 
38 For JPRS transl see N 6 5  14598 0 5  0 4  
(NASA TT F 9207)  OTS HC $ 2  OO'MF $0 5 0  
3 
N65- 14679 
b 
A brief summary of the basic results derived from medical 
(physiological) studies carried out  during the flights is pre 
sented The medical studies were concerned w i t h  the fol lowing 
(1)  the effect of individual and complex conditions and factors 
of cosmic flight upon the physiological functions of the organ 
ism and the processes by which m a n  adapts to these conditions 
(2 )  the effectiveness and reliability of the life-support systems 
for rescale and medical monitoring of the atmosphere and the 
condition of  the crew (3 )  the efficiency and capabilities of man 
t o  carry out  different work  operations i n  handling the space 
craft i ts  systems and the scientific apparatus (4)  the means 
and methods by which the resistance of man t o  the effect of 
flight factors could be increased and (51 the value of the cri 
teria and the effectiveness of the methods for selecting cosmo 
nauts and their preparation for flight P V E  
N65-14679#  Washington School of Psychiatry D C 
FURTHER WORK ON THE USE OF TRACKING TASKS AS 
INDICATORS OF STRESS Final Report, Jul 1962-Jan 1964  
Norman K Walker Fred Shectman and Elizabeth De Socio 
Oct 1 9 6 4  141 p refs 
(Contract D A  49 193  M D  2369)  
( A D  450861)  
I t  is shown that  zero input tracking analysis provides a re 
liable measure of tracking performance that tracking degrades 
severely under the stress of auditory shadowing but  that the 
sensitivity o f  subjects differs considerably Auditory shadowing 
appearsto produce similar effects as i n  combat possibly i n  both 
cases due to  an information overload and hence auditory 
shadowingmay wel l  be a suitable laboratory substitute for corn 
bat Auditory shadowing can thus be used to  define the sensi 
t ivi ty o f  any control system to  combat degradation using a given 
groupof  subjects or using a given system to  examine the sensi 
t ivi ty of the subjects M i ld  electric shocks on the other hand were 
quite ineffeLtive stressors Author 
N65-14747# Joint Publications Research Service Washing 
ton D C 
STUDIES O N  THE H U M A N  V ISUAL ANALYZER A N D  
HEART 
11  Jan 1965  4 6  p refs Transl into ENGLISH of 4 articles 
f rom Nervnaya Sistema (Leningrad) no 5 1964  p 105 122 
p 151-158  
(JPRS 28234  TT-65 30108)  OTS $ 2  00 
CONTENTS 
1 A N  ELECTRORETINOGRAPHIC I N V E S T I G A T I O N  
OF THE C R I T I C A L  I N T E R V A L  OF DISCRETENESS OF 
THE H U M A N  VISUAL ANALYZER K A Bykov p 1 9 refs 
F A C T O R I A L  A C T I O N  ON THE EXCITABIL ITY  OF THE 
V ISUAL ANALYSOR OF A H U M A N  0 A Ryabov p 10- 
17 refs 
3 B IOPHYSICS OF THE INTERACTION OF BRIEF 
COLOR STIMULI  I N  THE V ISUAL ANALYSOR OF A H U M A N  
E P Shaytor p 1 8  2 8  refs 
4 ELECTRONIC M O D E L  OF THE HEART V I Zabotin 
D 29-40  refs 
2 INVESTIGATION OF THE INFLUENCE OF EMOTIO 
N65-14748# Joint  Publications Research Service Washing 
ton D C 
NEURODYNAMICS OF THE H U M A N  AUDITORY SYSTEM 
S N Gal dburt 1 4  Jan 1965  33  p refs Transl in to  ENG 
LlSH f rom the book Neurodinamika Slukhovoy Sistemy 
Cheloveka" Leningrad Publishing House of  Leningrad Univ 
1 9 6 4  p 1 6 7  192 211 212  
(JPRS 28308  TT-65 30133 A D  450346)  OTS $2  00 
The dynamic characteristics of the nervous system measure 
i ts abi l i ty t o  reflect a variety of external st imuli  which are con 
t inuously  changing accord ing to  var ious parameters To 
these dynamic measures P 0 Makarov added the measurement 
of various thresholds (intensity t ime and space) of a s t imu-  
lated structure under condit ion that the measurement is con 
ducted at the shortest intervals after the preceding st imulus 
I e ,  i n  a st imulated state (Thus arose the conception of the 
dynamic threshold and a measurement was  made of the dy 
namicchronaxy of  a nerve t o  various fragments of  the excitat ion 
Vvedenskiy came to  the conclusion i n  1901 that i n  addit ion 
to a running wave of excitation there exists a slow gradual 
excitat ion and that  this second form of excitat ion IS more 
N65-14709# Joint Publications Research Service Washing 
ton D C 
THE USE OF ULTRASONICS I N  MEDICINE 
Kurortol Fizioterapii I Lecheb Fiz Kul t (Moscow)  v 2 9  no 4 
Ju l  -Aug 1 9 6 4  
(JPRS 28255  TT 6 5  301 18) OTS $1  00 
l2 Jan 1965 l8 refs Into from 'Orp process)  O n  the basis of tests on an altered nerve N Ye 
general and vital than the first This report IS a broad review of 
the work  i n  auditory neurophysiology of many investigators i n  
of the theory of N Ye Vvedenskiy as initially stated 
R W H  
CONTENTS 
SONICS A A Pushkareva p 1-8 refs 
L Ya Shereshevskaya p 9 - 1 5  refs 
' ASPECTS O F  T H E  USE O F  ULTRA-  
2 THE USE OF ULTRASONICS I N  OPHTHALMOLOGY 
N65- 147 
ton D C 
l o #  Joint Publications Research Service Washing 
SOME I N D I V I D U A L  DIFFERENCES I N  THE ACTIVITY 
OF A SPORTSMAN-ACROBAT AND THEIR CONSIDERA- 
TION IN TEACHING AND TRAINING EXERCISES 
B I Yakubchik 13 Jan  1965 19 p refs Transl into ENG 
LlSH from Vopr Psikhologii (Moscow) no 5 1964  p 2 0  3 0  
(JPRS 28276  TT 65 30122)  OTS $ 1  00 
vidual) features of three sportsmen acrobats which would most 
likely depend on the general typological properties of their 
nervous system The possibility of using these observations 
in formulating a method of i i~dividual izet i  approach in  the 
process of training sportsmen of the highest caliber is dis 
cussed P V E  
An  attempt is made to  single out and describe the ( indl 
N65-14761#  Washington U Seattle School of Medicine 
FUNCTIONAL ATELECTASIS AND HYPERINFLATION Annual 
Progress Report, Oct 1 ,  1963-0ct 15, 1964  
John  J Bonica Richard J Ward Fred Danziger Gerald D 
Allen and John  B Bowes 119641 12 p 
(Contract D A  4 9  193  M D  2231)  
( A D  450346)  
Arterial oxygen tensions were determined o n  a group of 
healthy young patients breathing oxygen w h o  had been supine 
for over one hour The control average oxygen tension was  
515  m m  H g  The patients were asked to  take a deep breath to  
the max imum possible and 5 seconds after the peak of inhala 
t ion a second arterial b lood sample was  w i thd rawn  A 5 minute 
period of rest was  given and the patients were asked to  take a 
deep breath to  the max imum possible and hold i t  for 5 seconds 
Again 5 seconds after peak of  inhalat ion an arterial b lood 
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sample was w i thdrawn Af te r  a 5-minute rest period. the pa- 
t ients were  requested t o  take 12 deep breaths to  the max imum 
possible A single deep breath raised the oxygen tension 2 0 - m m  
H g  A single breath wh ich  was held raised the oxygen tension 
6 4 - m m  H g  Twelve max imum deep breaths raised the oxygen 
tension 4 8 - m m  H g  Author 
N65-14797# American Inst .  for Research. Palo Al to.  Calif 
S T U D Y  OF T R A I N I N G  P E R F O R M A N C E  E V A L U A T I O N  
TECHNIQUES 
David Angell, James W Shearer, and David C Berliner 1 6  
Oct.  1 9 6 4  8 2  p refs 
(Contract N61339-1449)  
(NAVTRADEVC EN - 1449-1  ; AD-609605)  
The report discusses performance evaluation in  the train- 
ing  environment, specifically in  training situations involving 
the use of  simulators and other complex training equipment 
The important variables involved in  developing a system of 
performance evaluation are seen as types of  behaviors. types 
of measures or mensural indices. and types of instruments for 
recording performance Factors relating t o  these variables are 
discussed, and some of their interrelationships are delineated. 
Matr ices w h i c h  facil i tate the  consideration of  interrelationships 
among the three variables are presented. A n  il lustrative appli- 
cation of an automat ic training-evaluation system is given 
Author 
N65-14803*#  Stanford Research lnst  Menlo Park Calif 
Physics D iv  
MAGNETIC PROPERTIES OF SOME MACROMOLECULES 
OF BIOLOGICAL INTEREST Final Report 
B S Deaver J r  J B Swedlund and H J Bradley Nov 1 9 6 4  
4 9  p refs 
(Contract N A S r  49(16)  SRI Pro] P H U  4644)  
( N A S A  CR-60122)  OTS HC $2 001 M F  $0 5 0  
A new superconducting circuit together w i th  supercon 
duc t ing  magnet ic shields and persistent current magnets 
was constructed This apparatus is capable of  measuring 
the  magnet ic  suscept ib i l i ty  of  smal l  organic samples at  
temperatures between 1" and 300" K in fields up to  40 000 G 
I t  can detect flux changes of G c m 2  which is equiva- 
lent  to  the capabil ity of detecting a change in  specific sus 
ceptibil i ty o f  lo-' in a 100 m g  sample under a n  applied 
f ie ld of 1 0  kG Several hundred preliminary measurements 
were  made o n  samples of coronene The most  reliable of  
these were in  agreement w i th  published values of the mag- 
net ic suscept ib i l i ty  of  coronene Experience dur ing  these 
measurements led  t o  changes wh ich  have resulted in an 
apparatus we l l  suited t o  the measurements on macromole 
cules A n  improved version of  the superconducting circuit 
shows promise of  a further improvement in sensitivity by a 
factor of  more than a thousand Author 
N 6 5 - 1 4 8 2 9 #  Republ ic Av ia t ion  Corp  , Farmingdale.  N.Y 
Paul M o o r e  Research a n d  Development Center 
DETERMINATION OF AEROBIC A N D  ANAEROBIC MICRO- 
FLORA O F  H U M A N  FECES Final Report  
Lorraine S. Gall and Phyll is E. Riely Wright-Patterson AFB. 
Ohio.  A M R L .  Oct.  1 9 6 4  87  p refs 
(Contract  A F  33(615) -1748)  
( A M  R L-TR-64-107: A D - 6 0 9 3 2 5 )  
Fecal specimens f r o m  four young m e n  confined in an ex- 
per imental  act iv i ty faci l i ty  were cultured bo th  aerobically and 
anaerobically th i r teen t imes dur ing a 6 -week period Dur ing 
certain periods the men wore  space suits T w o  o f  the men were 
on an experimental space-typediet  wh ich  w a s  freeze-dehydrated 
During this same t ime  per iod the  other t w o  sublects were on a 
'control ' diet wh ich  contained identical foods fresh and canned 
to  duplicate as nearly as possible the dehydrated diet f rom a 
nutrit ional v iewpoint  M i d w a y  i n  the  experiment the diets of the 
subjects were  switched The procedures used emphasized the  
anaerobic isolat ion o f  the predominat ing  microorganisms 
using Gall s specialized technique The aerobes were isolated 
and identified by standard procedures A l though the obligately 
anaerobic character of  the  flora remained constant, a shift was  
found in the  types of anaerobic organisms isolated Author 
N65-14848'# Space Technology Labs., Inc.. Redondo Beach, 
Calif. 
A STUDY OF MODEL M A T C H I N G  TECHNIQUES FOR THE DE- 
TERMINATIONOFPARAMETERSIN H U M A N  PILOT MODELS 
G.  A.  Bekey. H. F. Meissinger, and R E. Rose Washington, 
NASA,  J a n  1 9 6 5  1 7 0  p refs 
(Contract N A S l - 2 5 8 2 )  
(NASA-CR-143)  OTS: HC $ 5 . 0 0 / M F  $1.00 
Thestudy departs f rom conventional approaches where the  
p i lo t  is characterized by  transfer functions or quasi-linear de- 
scribing functions. progressing i n to  the  domain  of  t ime-variant 
and nonlinear operations and representative models of  this type. 
Manual t racking in  t w o  axes where  the  operator is  modeled as 
a multiple input-mult ip le ou tpu t  system is  discussed. The 
emphasis has been placed pr imari ly on development of  compu-  
tational methods and, hence, model matching experiments o n  
synthetic pi lots w i t h  k n o w n  parameters were required. The re- 
su l t ing  methodology w a s  successfully applied t o  actual p i lot  
tracking data and provided new insight in to  the pilot's dynamic 
response. The experimental results are presented A part of  the 
study w a s  devoted t o  the  comparison o f  continuous and iterative 
parameter adjustment methods. I n  addition, significant analyti- 
cal  results were  derived pertaining t o  the nature of  parameter 
optimization by  the gradient method Author 
N65-14941# 
N.Y. Human Factors Lab. 
MENDATIONS A N D  A COMMENT O N  THE CONCEPT OF 
OCULAR DAMAGE 
Paul A .  Cirincione 2 8  Ju l .  1 9 6 4  13  p refs 
Naval Training Device Center, Port Washington. 
BIOLOGICAL EFFECTS OF LASERS: SAFETY RECOM- 
(NAVTRAD EVC EN -I H - 1 5; A D  -6077 18)  
Since lasers are being increasingly employed and because 
the laser beam is the most  intense artif icial l ight  available. 
questions concerning health hazards t o  personnel become 
most important.  Several o f  the most  prominent effects. the 
concept of ocular damage, and proposed safety procedures 
are presented. The fo l low ing  safety rules are given for laser 
work: (1)  Laser laboratories should be clearly marked as eye 
hazardous areas. (2) A l l  laser l ight. regardless of  the nature 
o f  the laser, should be considered dangerous. (3)  Laser labora- 
tories should be bril l iantly i l luminated t o  constrict the size 
of the pupil of  the  eye. (4) Protective goggles such as the 
Jena color glass should be w o r n  by all personnel (5) Inter-  
lock systems should be incorporated in to  lasers so they w i l l  
not funct ion i f  anyone is  in the l ight  path. E.E.B. 
N65-14945^# National  Aeronaut icsand Space Administration. 
Washington. D C 
MEMORY OF ANIMALS, ITS NATURE A N D  ORIGIN [PAM- 
YAT' ZHIVOTNYKH.  YEYE KHARAKTERISTIKA I PROIS- 
KHOZHDENIYE] 
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. 
N65- 14946 
I S Beritashvili Jan 1965 9 p Transl into ENGLISH of  a 
paper presented at the 10th Congr of  the I P Pavlov A l l  
Union Physiol Sac Yerevan 22-28 Oct  1964  
(NASA-TT  F 304)  OTS HC $1  0 0 / M F  $0 5 0  
Three types of memory  in animals are discussed a delayed 
reaction of short duration a delayed reaction of  longer duration 
and the long term memory phenomena associated w i t h  con 
dit ioned reflexes Short term delayed reaction is explained by 
a closed nerve circuit in which the st imulus from a percep 
t ion may continue t o  travel for some t ime Delayed reactions 
of the second type are based on the molecular or submo 
lecular changes in the cytoplasm of the cell and presynaptic 
endings of the associPtive pyramidal neurons The third type 
of  memory is CaUScJ by the development of  the synaptic 
endings in the projected pyramidal cells of the pyramidal 
and extrapyramidal paths Experiments w i t h  removal of the 
regions of the cortex showed that the prefrontal region is 
necessary for the retaining and reproduction of images but  
not  for the formation and preservation of condit ioned re 
flexes The abi l i ty at delayed reactions is impaired after 
b i la tera l  removal  o f  the poster ior  core f rom the basal 
ganglia and the cerebellum Condit ioned reflex activity is dis- 
rupted only temporarily by bo th  operations Author 
N65-14946'# National Aeronauticsand Space Administrat ion 
Washington D C 
THE CONDITIONED REFLEX A N D  PRESENT-DAY NEURO- 
PHYSIOLOGY [USLOVNYY REFLEKS I SOVREMENNAYA 
NEVROFIZIOLOGIYA] 
E A Asratyan Jan 1965 8 p refs Transl into ENGLISH 
of a paper presented at the 1 0 t h  Congr of the I P Pavlov 
A l l  Union Physiol Sac Yerevan 22-28 Oct  1964  
( N A S A  TT-F 306) OTS HC $ 1  0 0 / M F  $0 50  
This lecture is  devoted to  a review a critical analysis and 
an evaluation of the factual data of present day neurophysiol 
ogy based on the physiology of the condit ioned reflex These 
data were obtained mainly w i t h  the aid of electrophysiological 
methods both w i t h  and wi thout  various modiftcations on the 
classical methodology of conditioned reflexes Moreover these 
data concerned three interdependent problems the process of 
formation of the conditioned reflex the characterlstics of the 
functional state of the nerve structures which are the basis of  
the closing of the condit ioned connection and the macro and 
micro-structural basis o f  this connection Author 
N65-14947*#  National Aeronautics and Space Administrat ion 
Washington. D C 
INVESTIGATION OF THE NEUROPHYSIOLOGICAL MECH- 
ANISMS IN THE PROCESS OF EXTERNAL SIGNAL DIS- 
K l K H  M E K H A N I Z M O V  P R O T S E S S A  R A Z L I C H E N I Y A  
VNESHNEGO SIGNALA] 
G V Gershuni Jan  1965  8 p Transl in to  ENGLISH of a 
paper presented at  the 10th Cong of  the I P Pavlov Al l -  
Union Physiol Sac Yerevan (USSR) 22 -28  Oct 1964  
CR I M IN AT1 ON [ ISSLE DOVAN IY E N E U R 0 F IZI  OLOG I CH ES- 
(NASA TT-F 307) OTS HC $ 1  0 0 / M F  $0 50 
The effect of the duration of a signal consisting of broad 
band noise on human and animal discrimination was  studied 
Discrimination w a s  measured by psychophysical methods 
by condit ioned reflex methods by electrical recording from the 
auditory cortex and by recording from single cells in the coch 
lear nucleus The results suggested three t ime boundaries 
which affect the process of  discrimination The first w i t h  an 
upper l imi t  of 10 to 2 0  msec. shows l i t t le effect of duration 
on the relation between signal intensity and the measures of 
discrimination The second, from 1 0  to  2 0  to 8 0  to 1 0 0  msec. 
has the characteristic reciprocal intensity-duration relat ion- 
ship The third. above 1 0 0  msec. again shows n o  effect of 
signal duration o n  discrimination involving signal intensity 
The results are interpreted i n  terms of short-term memory 
and evolutionary development Author  
N65- 14948' # N at ional Aeronautics and Space Adm I nist ra t ion 
Washington D C 
THE SUPPLY OF ENERGY FOR PHYSIOLOGICAL FUNC- 
LOG I C H  ESKl KH F U N  KTS IY ] 
S Ye Severin Jan  1965 9 p Transl in to  ENGLISH of a 
paper presented at the 10th Congr of the I P Pavlov A l l -  
Union Physiol SOC Yerevan 22-28 Oct  1 9 6 4  
( N A S A  TT F 300) OTS HC $1  0 0 / M F  $0 5 0  
The provision of energy for physiological functions is de 
scribed as the result of the accumulation of energy i n  high 
energy bonds the most  important o f  which is ATP The var 
ious mechanisms of  formation of  these high energy bonds 
are discussed Glycolysis is considered to  be the least efficient 
method whi le  oxidative phosphorylation which is discussed 
at length is pointed out t o  be much more efficient especially 
that accompanying the transfer of electrons The hypotheses 
recently put forward by Boyer and Skulachev as to  the mecha 
nism of  oxidative phosphorylation are discussed as is the role 
of high-energy phosphate i n  the mechanisms of  muscular 
contraction Author  
TIONS [ENERGETICHESKOYE OBESPECHENIYE FIZIO- 
N65-14988#  California U Los Angeles Lab of Nuclear 
Medicine and Radiation Biology 
SHORT TERM RETENTION OF STRONTIUM-85 AND ESTI- 
MATION OF INITIAL STRONTIUM-90 BODY BURDENS IN 
H U M A N S  
Norman S M a c  Donald Wi l l iam G Figueroa and Marshall  R 
Urist Dec 1964  2 6  p refs 
(Contract AT(04 -  1 )-G EN - 12)  
(UCLA 12-538)  
Fol lowing a single intravenous inject ion body burdens were 
measured in  a total body counter facility at frequent intervals 
over periods ranging up t o  several months Eleven subjects 
were on metabolic balance regimens in the hospital so that 
urines and stools were collected and assayed for SrE5 and Ca 
This group included examples of the extremes of  skeletal 
calcium metabolism including those w i t h  avid retention of  Ca 
normal or balanced cases and those w i t h  large daily loss of 
endogenous Ca The amounts of Srs5 excreted soon after 
administrat ion varied widely among individuals and reflected 
the state of Ca metabolism for each person Methods for esti 
mat ing human body burdens of SrgO from bioassay data were 
reviewed briefly Applicable data on SrE5 urinary excretion vs 
retention were collected combined w i t h  the present series 
and evaluated for ut i l i ty i n  est imating SrgO burdens from 
Author s i n g I e urine m e  as u re m e n t s 
N65-15031 Tracor Inc Aust in  Tex 
BINAURAL INTERACTION Summary Report, 1 Apr 1963- 
1 Apr 1964  
Bruce H Deatherage 8 J u n  1964  3 4  p refs 
(Contract Nonr 4193(00 ) )  
(TRACOR 6 4  199  U A D  603766)  
Widely diverqent theories on binaural interaction both 
i n  localization of  external sources and lateralization of ear 
phone-del ivered dichotic st imuli  are examined w i t h  the review 
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centering mainly on post Wor ld  War I I  literature i n  this f ield 
The interrelating characteristics of anatomy physiology and 
psychology are also discussed To determine what form b in 
aural interaction takes t o  sounds as different as tone bursts 
and clicks several experiments were conducted w i t h  rather 
inconclusive results One significant point is that the data 
for the high frequency band-pass click are not different from 
those for the high-frequency low-pass click despite the ex 
pectations that  l ow  frequencies i n  the low-pass click would 
delay the synchronous t iming signal Listening under equal 
sensation level conditions instead of equal sound pressure 
level changed the details but  not the overall results Unex 
plained data are discussed and it is recommended that the 
search for equivalence for frequency disparate st imuli  be 
continued M G J  
N65-15036# Joint  Publications Research Service Washing 
ton D C 
GENERAL OBSERVATIONS O N  SPACE MEDICINE 
V Fomin 2 2  Jan 1965  6 p Transl in to  ENGLISH from 
Starshina Serzhant (Moscow)  v 51, no 11  Nov 1964  p 2-3 
(JPRS-28417 TT-65  30181)  OTS $1  00 
The medical science problems posed by group space 
flights and interplanetary f l ights are under study and some 
solutions have been reached The choice of physiological 
parameters t o  be measured and the development of a f ix- 
at ion system for numerous sensors needed are discussed 
as we l l  as ship-to-earth transmission of high information sig 
nals used t o  relay the condit ion and dynamics of the physio- 
logical functions of the crew members Under development 
are the programing of  clinical-physiologicai studies aboard 
spacecraft and the selecting of crew members on the princi- 
ple of  psychophysiological compatibi l i ty M G J  
N65-15039# Brown Engineering Co Inc Huntsville Ala 
Research Labs 
PHY S IO-M ECH A N  I CAL EFFECTS 0 F ACCE LER ATlON S ON 
H U M A N  BEINGS WORKING I N  A ROTATING ENVIRONMENT 
Har ryC  Crews J r  Nov 1964  3 8 p  refs Revised 
(R-63) 
The study was  init iated because of concern that routine 
maintenance of radar equipment located in a large rotat ing 
room might  be impossible A mechanical analysis was made 
of accelerations o n  an object i n  a rotat ing enclosure The 
results of an experimental program of the Navy are sum- 
marized The results of the mechanical analysis agreed well  
w i t h  the experimental results The primary object of th is  re 
port is t o  provide a method of analysis that can lead t o  
methods and procedures for reducing ill effects on humans 
Whi le  the study w a s  l imi ted to  rotat ion about one fixed axis 
i t  can be extended to  apply t o  a generally rotat ing environ- 
ment  The review of applicable acceleration equations starts 
from the most  general case Author 
N65-15045# Joint  Publications Research Service Washing 
ton D C 
A N  ANALYSIS OF DRUGS ACTING ON THE CENTRAL 
A S S O C I A T I O N  A N D  D I S S O C I A T I O N  BETWEEN EEG 
A N D  BEHAVIOR 
Kenichi Yamamoto and Ryonosuke Kid0 2 2  Jan 1965 28 p 
refs Transl into ENGLISH from No  to  Shinkei (Tokyo) v 16  
no 1 Jan  1964  p 4 4 - 5 8  
(JPRS 28419  T T  6 5  30183)  O T S  $ 2 0 0  
NERVOUS SYSTEM U S I N G  A N I M A L  EXPERIMENTS- 
Electroencephalographic and behavioral analysis of central 
nervous system (CNS) acting drugs on cats dogs and monkeys 
aredescribed There were n o  essential differences i n  the normal 
EEG patterns between acutely and chronically affected ani 
mals but deep sleep patterns and activated sleep patterns 
were not seen in acute animals These patterns due t o  differ- 
ences in experimental condit ions were also observed after 
administration of some CNS acting drugs However these 
results show the danger of misunderstanding consciousness 
levels i f  only acute EEG patterns are used as the criteria for 
judgment After administration of reserpine meprobornate 
and barbiturates differences of EEG and behavior among cats 
dogs and monkeys were not observed However rage-like 
behavior was  observed only i n  cats fol lowing administrat ion 
of chlorpromazine Also after administrat ion of morphine cats 
showed cont inuous arousal dogs showed narcosis and 
monkeys showed intermediate responses between cats and 
dogs R R D  
N65-15057'# National Aeronautics and Space Administrat ion, 
Washington D C 
EXPERIMENTAL FORMATION OF 610-LIKE STRUCTURES 
[E KSPE R I M E N T A L ' N  OY E F O R M  I R O V A N  I Y  E B I O  P O D -  
OBNYKH STRUKTUR] 
V 0 Kalinenko Jan 1965  1 5  p Transl into ENGLISH from 
Mikrobiologiya (Moscow) v 33.  no 2, 1964  p 356-363 
Bio-like structures having the shape of discs cigars, cau- 
date rockets etc are formed in  distilled water and on an agar 
gel in the presence of an electric field The conditions for the 
formation of these structures their behavior and the nature 
of  their consti tuent material are discussed Author 
(NASA TT-F 9239)  OTS HC $1  OO/MF $0 5 0  
N65-15105# Human Factors Research Inc Los Angeles 
Calif 
GEOGRAPHIC ORIENTATION I N  AIRCRAFT PILOTS: EX- 
PERIMENTAL STUDIES OF T W O  CARTOGRAPHIC VARI- 
ABLES 
James J M c  Grath Wi l l iam E Osterhoff and Gail J Borden 
Nov 1 9 6 4  5 6  p refs 
(Contract Nonr-4218(00))  
(TR 751-3  AD-609092)  
T w o  experiments were conducted t o  study the influence 
of  cartographic variables o n  geographic or ientat ion per- 
formance of pi lots of l ight attack aircraft A cinema method 
was used to  simulate the visual aspects of  low-alt i tude VFR 
navigation The results of the first experiment showed that 
the removal o f  place names f rom a sectional aeronautical 
chart produced no signif icant change in  orientat ion per- 
formance The second experiment showed that a change in  
chart scale when  information content remained the same 
produced no significant change in orientat ion performance 
However a comparison of performances using the sectional 
aeronautical chart and using the USAF Operational Navi 
gation Chart showed that a change in  scale when  accom 
panied by a change in  information content produced a sig- 
nificant change in orientat ion performance Implications of 
the results for navigation display design were discussed 
Author 
N65-15112# Air Force Systems Command. Wr ight  Patterson 
AFB. Ohio Foreign Technology Div  
SIMULATION OF TOUCH BY MEANS OF SURFACE ULTRA- 
SOUND WAVES 
7 
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L. L Myasnikov 15 Oct  1 9 6 4  6 p refs Transl into ENGLISH 
from Tr. Leningr. Korablestroitel'nogo lnst  (Leningrad). n o  36.  
(FTD-TT-64-225/ 1; AD-607496)  
The method of simulat ing touch is  based o n  the use of  sur- 
face ultrasonic waves of  the megacycle range that are radiated 
in the form of impulses and that  pass around the surface of an 
"artificial finger." The intensity and the sequence of the per- 
ceived impulses change. depending upon the contact w i t h  the 
"feeling" object, the degree of pressure, and the form of the 
object. By changing the ultrasonic impulses in to  electrical ones 
and by  using scanning and resolution. an image characterizing 
the result of the "feeling" I S  obtained on the screen o f  an elec- 
tronic oscillograph R R D  
1962  p 103-105 
N65-15129# Pennsylvania State U University Park 
T H E  INFLUENCE O F  BODY C H A R A C T E R I S T I C S  O N  
H U M A N  TEMPERATURE RESPONSES T O  H I G H  ALTI- 
TUDE COLD Progress Report 
Paul T Baker 1 Nov 1963 3 2  p refs 
(Contract DA 49 -193  M D  2260)  
( A D  422588) OTS $2  60 
To determine the possible role of  body characteristics i n  
m a n s  ability t o  adapt and acclimatize to high altitude cold 
the physical characteristics of four groups of individuals were 
correlated to their body temperature responses when exposed 
t o  an ambient temperature of  1 4  C for t w o  hours at an altitude 
of  3 7 6 0  m The body characteristics chosen for analysis were 
age standing height si t t ing height weight % body fat fat 
free weight and sum of  skinfold The four groups were U S 
Whites University of Cuzco Whi te  and Indian students and 
native Indian villagers The results showed significant associa 
t ion between body characteristics and body temperatures i n  al l  
groups Fat acted as insulation in all groups and fat-free weight 
had very significant positive effects on total body heat content 
The to ta l  body heat content of native Indian villagers was  
more significantly affected by age than in other groups and 
fat free weight i n  this group had a strong effect on peripheral 
body temperatures The result agrees w i t h  the previous prog- 
ress report that native Indian villagers have a higher metabolic 
resDonse to  cold stress Author 
N65-15139'# Naval School of Aviat ion Medicine Pensacola 
Fla 
HISTOPATHOLOGIC EVALUATION OF A LABORATORY 
P R I M A T E  T H E  S Q U I R R E L  M O N K E Y  ( S A I M I R I  
SCIUREUS) Report N o  1 
Donald E Furry 15 A u g  1964  23 p refs Jo int  report w i t h  
N A S A  
(NASA Order A -34681)  
(NASA-CR-60193)  OTS HC $ 1  0 0 / M F  $0 5 0  
Tissues from the malor organ systems of  1 5  squirrel 
monkeys were prepared for microscopic evaluation Eleven of  
these primates initially classified as essentlally normal ani- 
mals were found t o  have numerous alterations of  tissue struc 
ture reflecting various types of  inf lammatory and degenerative 
lesions The attention of investigators utilizing the squirrel 
monkey as an experimental anlmal is directed to  the possible 
existence of  acute and chronic lesions In apparently normal  
animals Interpretation and evaluation of subtle alterations i n  
function or structure of this primate must  be meticulously con 
ducted and careful histopathologlcal evaluation of  malor 
organ systems is an essential requirement for the proper i n  
terpretation of a cause effect relationship Author 
N65-15148*#  Army  Biological Labs Fort Detr ick M d  Phys- 
ical Defense Div  
THE LEVEL OF MICROBIAL CONTAMINATION IN A CLEAN 
ROOM DURING A ONE YEAR PERIOD Protection Branch 
Report of Test No 11  -65  
Dorothy M Portner 4 Dec 1964  2 0  p 
(NASA Order R-35)  
(NASA-CR 60184)  OTS HC $1  0 0 / M F  $ 0 5 0  
A study to  determine the level of microbial contamination 
in a clean room was  undertaken in  order to establish a basis 
for deciding whether i t  IS advantageous from a min imal  micro 
bial contamination standpoint t o  assemble a spacecraft in such 
an area To increase the probability of obtaining a sterile 
spacecraft w i t h  a given sterilization procedure precautions 
must  be taken to  keep the initial microbial population as l o w  
as possible The level of aerobic microbial contamination that 
accumulates on surfaces from aerial fallout and also from 
handling was previously investigated but  a more extensive 
studv was  needed under clean room condit ions Author 
N65-15163 '#  Consultants and Designers Inc Arl ington Va 
SPORES OF TRADESCANTIA PALUDOSA INDUCED BY 
[VOZNIKNOVENIYE NARUSHENIY MEKHANIZMA MlTOZA 
V MIKROSPORAKH TRADESCANTIA PALUDOSA P O D  
VLlYANlYEM RAZLICHNOY PRODOLZHITEL'NOSTI P o -  
LETA N A  KORABLE SPUTNIKE VOSTOK 51 
N L Delone. V F Bykovskiy and V V Antipov 1 5  Jan  
1965  9 p ref Transl i n to  ENGLISH from Dok l  Akad  Nauk 
SSSR Biofiz (Moscow)  v 159  n o  2 1 9 6 4  p 4 3 9 - 4 4 1  
(Contract N A S 5  3760)  
( N A S A - T T - F  9 6 2 7  S T - S B - 1 0 2 7 5 )  OTS H C  $ 1  OO/MF 
$0 5 0  
Five types of  disturbances of  the mi tos is  mechanisms in  the 
microspores of tradescantia paludosa were observed after 
various lengths of exposure to  orbital space f l ight Type 1 
disruptions kept the nucleus at  the cell edge, the nucleus cycle 
was  not  disturbed. and a uninuclear cell formed in  place of  the 
binucleate pol len Type 2 disruptions shif ted the nucleus i n  
the prophase toward the center of the cell and also formed 
a uninuclear cell Type 3 disruptions changed the direction 
of the spindle axis and the nuclei o f  the binucleate pol len 
were disposed in a plane other than the usual Type 4 dis- 
ruptions introduced a nondisjunction of the chromosomes and a 
lag i n  telophase Type 5 disruptions are those at which tr i-  
pole and quadrupole mitoses occur The number of cells w i t h  
mitosis disturbances increased w i t h  the duration of the flight 
G G  
DISTURBANCES OF THE MITOSIS M E C H A N I S M  I N  MICRO-  
DIFFERENT FLIGHT LENGTHS ON SPACESHIP VOSTOK-5 
N65-15169#  Federal Av iat ion Agency Washington D C 
Georgetown Clinical Research lnst 
STUDIES O N  AGING I N  AVIATION PERSONNEL 
Arthur E Wentz Aug  1964  16  p 
( A M - 6 4  1) 
Investigative work  is i n  the cardiovascular neurological 
pulmonary vision and auditory and biochemical systems Be 
havioral tasks are incorporated in the individual survey Sub 
Iects for studies are selected from aviat ion personnel Sig 
nif icant numbers for each 1 0  year age group w i l l  be examined 
annually for buildup o f  individual prof i les Consecutive sttidies 
at the Inst i tute should develop techniques for rating physio 
logical aging i n  individuals for evaluating and detecting patho 
logical states at earliest age and t o  aid i n  formulating physical 
standards by physiological rather than chronological age in 
aviat ion personnel Author 
8 
N65- 15269 
N65-15171# Joint Publications Research Service Washing 
ton D C 
STUDIES I N  SPACE FLIGHT AND PHYSIOLOGY 
7 Jan 1965  1 4  p Trans1 into ENGLISH from M e d  Gareta 
(USSR). 20 Oct  1963  p 3 
(JPRS-28183 TT-65 -30087)  OTS $1  00 
CONTENTS 
1 THE PSYCHOLOGY OF GROUP SPACE FLIGHT 
B Alyakrinskiy p 1-3 (See N 6 5  15172 05 -04 )  
2 THE PERSONAL HYGIENE OF A N  ASTRONAUT 
L V Levashev p 4 -6  (See N65-15173  05 -04 )  
3 ADVANCED TRENDS I N  THE DEVELOPMENT O F  
PHYSIOLOGY L Voronin p 7-11 (See N65-15174  05 -04 )  
N65-15172 Joint  Publications Research Service Washing- 
ton, D C 
THE PSYCHOLOGY OF GROUP SPACE FLIGHT 
B Alyakrinskiy I n  I ~ S  tudies in Space Flight and Physiol 7 Jan 
1965 p 1-3 (See N 6 5  15171 05-04)  OTS $1  00 
Psychological pressures during manned space flight result 
from sensory deficiencies induced by prolonged weightless 
ness from depression due to  confinement and isolation i n  a 
relatively small  restr icted enclosure and from tensions and 
irr i tat ions experienced by a group of people under constant 
prolonged and compulsory communal  living The selection of 
a crew w i t h  similar general peculiarities of temperament and 
character for greater psychological compatibi l i ty i n  conjunc 
t ion w i rh  a strict regulation of the crew s work ing and living 
cycle wi l l  increase the stability of the personal relationships 
and thus ensure a successful performance G G  
N65-15173 Joint  Publications Research Service Washing- 
ton D C 
THE PERSONAL HYGIENE OF AN ASTRONAUT 
Laureate V Levashev I n  ~ t s  Studies i n  Space Flight and Phys 
io1 7 Jan  1965  p 4-6 (See N65-15171 05 -04 )  OTS $1 00 
The personal hygiene of men  in  space flight is related t o  
the variations i n  the metabolic processes the level of human 
defensive capability and the biological properties of various 
microorganisms The el imination or curtai lment of the usual 
toilet facilities can induce alterations of  the human skin and 
even actual illness Tests proved that prolonged l imitat ions of 
the spacemen s mobi l i ty  changed their skin elasticity in certain 
areas of the body by a factor o f  1 1 / 2  t o  2 i n  relation to i ts  
initial level and increased the fat deposits o n  their skin which 
led to  a mult ipl icat ion of skin microbes and a lowered disin- 
fect ion mechanism Variations of the biological equilibrium 
between the spacemen and the microbes must  be avoided by 
securing hygienic facilities that operate efficiently during pro- 
longed weightlessness i n  a l imi ted environment G G  
N65-15187 '#  Uni ted Aircraft Corp Farmington Conn Cor- 
porate Systems Center 
ENGINEERING M A N  FOR SPACE THE CYBORG STUDY 
Final Report 
Robert W Driscol l  1 5  M a y  1963  188  p refs 
(Contract N A S w - 5 1 2 )  
( N A S A  CR 60273)  OTS HC $ 5 0 0 / M F  $1  2 5  
A study has been conducted to  gather data pertaining t o  
l imitat ions o n  man  s adaptability t o  long-term space flights 
and to  possible methods for considerably reducing life sup- 
port problems during such flights Specifically the applicabil 
i ty o f  artificial organs drugs and hypothermia during such 
flights is considered in  detai l  I n  addition. the study on the 
development of  a mathematical and dynamic model of the 
human heart and cardiovascular system in a space environ- 
rnent is included Author 
N65 15209# Federal Aviat ion Agency. Oklahoma Ctty Okla 
Neurophysiology Labs 
PHYSIOLOGICAL RECORDING F R O M  PILOTS OPERAT- 
ING AN AIRCRAFT SIMULATOR 
Carlton E Mel ton J r  Sep 1964  12  p refs 
( A M  64  18) 
Ten physiological records were obtained from each of six 
pilots performing simulated f l ight problems in a C 97  aircraft 
simulator The pilots were given therapeutic doses of either a 
tranquilizer (meprobamate) or  an antihistamine (chlorphenir- 
amine) during three of  the simulated flights. the others being 
training or control f l ights Records were made of  electrocar- 
diogram. heart rate respiratory rate galvanic skin response 
electroencephalogram (par ie ta l -occ ip i ta l )  electroencepha- 
logram (frontal-central) and lateral eye movements (electro- 
oculogram) None of  the variability of the above parameters, 
wi th  the exception of the electroencephalograms ( to  be sepa 
rately published) was ascribable to drug treatment The tech- 
niques developed during this study are suitable for physiological 
recording from subjects i n  the work situation Author 
N65-15262# Air Force Systems Command  Brooks AFB Tex 
Aerospace Medica l  D iv  
UME 1, N O  15.  1 6  JUNE 1964  
[19641 2 4  p refs Presented at COSPAR Symp Florence 
8-20 M a y  1 9 6 4  
(AM D-TR-64-  1 0  AD-450336)  
ments performed in  Soviet spaceships is presented Described 
are the f ixing of biological specimens in space f l ight the b io-  
packages o n  board the Vostolk 5 and 6 vehicle5 ,hat included 
Lysogenic culture E col i  K -12  ( A )  seeds of higher plants 
Tradescantia paludosa different strains of  Chlorella fruit flies 
and HeLa cell cultures The total absorbed radiation dose of 
the cosmonauts was  studied and found biologically insignifi- 
cant ( <  1 mrad /2  hrs) Observed changes at  the cellular level of 
Tradescantia paludosa appeared to  be related t o  prolonged 
weightlessness I t  w a s  concluded that weightlessness of  a 5- 
day duration does no t  affect the l i fe functions of  several differ- 
ent organisms The probable need of  artificial induced gravity 
for long duration manned space f l ights should be investigated 
G G  
HIGHLIGHTS OF FOREIGN BIOASTRONAUTICS,  VOL- 
A survey of the results o f  a number of  bioscience experi 
N65-15269# Air Force Systems Command,  Brooks AFB Tex 
Aerospace Medical D iv  
HIGHLIGHTS OF FOREIGN BIOASTRONAUTICS,  VOL- 
UME 2, NO.  4 
8 Oc t  1 9 6 4  1 5  p refs 
( A M  D-T R -64- 16  A D  -450339)  
Presented is a program of  experiments by the Soviets 
which is designed to establish the biological basis for man s 
long-term survivability i n  space The program includes both 
ground based laboratory research and experiments performed 
in high-alt i tude rockets and orbital vehicles The effects of  
accelerat ion v ib ra t i on  noise. h igh  temperature reduced 
gravity prolonged isolat ion and ionizing radiation on numer- 
ous biological specimens were studied Dogs were selected as 
the principal biological specimens for investigating the ef- 
fects of space f l ight Test results showed that blood circula- 
t ion and respiration parameters returned t o  init ial  values wi th in  
9 
N65- 15277 
5 t o  6 minutes after exposure t o  weightlessness I t  was  con- 
cluded that  the stresses of space f l ight can be tolerated by 
animals Also included in this study IS a bibliography of pub- 
lished Soviet reports o n  the results o f  satellite biological ex- 
perimentatlon R R D  
N65-15277# Naval School o f  Aviat ion Medicine Pensacola 
Fla 
QUANTITATIVE INTERPRETATION OF THE EXERCISE 
ELECTROCARDIOGRAM USE OF COMPUTER TECH- 
NIQUES I N  THE CARDIAC EVALUATION OF AVIATION 
PERSONNEL 
Raphael F Smith 4 Nov 1964  2 1  p refs 
(Rept -3  A D  609444) 
Exercise stress tests improve the sensitivity of the ECG as 
a method of detecting coronary heart disease but a high diag 
nostic error rate has been associated w i t h  currently accepted 
methods This report describes a system of quanti tat ing ECG 
changes after exercise which utilizes a special purpose analog 
computer (integrator) and calculation of mean VCG param 
eters by digital computer Highly significant changes in  the 
direction of  the T vector appear three minutes after exercise 
and al low separation of the normal subjects from patients w i t h  
mi ld  angina pectoris The quantitative output of this system 
is being used in an epidemiological approach to the problem 
of coronary disease in  the aviator Ai i thor 
N65-15308# Federal Aviat ion Agency Oklahorna City Okla 
Psycholoqy Labs 
AVIATION M E D I C I N E  TRANSLATIONS ANNOTATED 
BIBLIOGRAPHY OF RECENTLY TRANSLATED M A T E  
RIALS, I I  
Jerry V Tobias Wi l l iam E Collins and Mary Ellen Al len Oct 
1964  1 3 p  refs 
( A M  6 4  16) 
An  annotated bibliography of translations of foreign Ian 
guage research articles is presented The 27 listed entries are 
concerned w i t h  studies of auditory fatigue auditory malinger 
ing voluntary nystagmus vestibular function objective and 
subjective fatigue drugs and forensic science Procedures 
for obtaining copies of the translations are included Author 
N65-15317# System Development Corp Santa Monica Calif 
METHODOLOGY FOR USE I N  C O N J U N C T I O N  W I T H  
O P E R A T I O N S  S I M U L A T I O N  FOR I D E N T I F Y I N G  A N D  
DEFINING CRITICAL TASK-PERFORMANCE VARIABLES 
Paul R Christensen 8 Sep 1964  1 4  p refs 
(SP 1761 /000 /00  A D  450710)  
Research methodology to discover critical task perform 
ance variables that are meaningful measurable independent 
and relatable to task and operator performance and skills is 
used to  analyze the deghosting function of the passive tracking 
subsystem in SAGE Three studies in sequence are necessary 
The first entails an analysis of the task elements and subsys 
tern variables and synthesis of these elements w i t h  the task 
dimensions and subsystem variables This serves as a basis for 
the second i n  which the redefined task skills and elements are 
analyzed The resulting dimensions are synthesized SO that 
they converge a s  nearly as possible to a hypothesized set of 
skills I n  the third study the task skills dnd subsy5tem variables 
are reanalyzed with synthesis dccomp~ist led by using a sample 
of subsystem personnel skills and operations simulation The 
common inqredients from tasks skills and subsystem vdriables 
are then drawn together M G J  
1 0  
L 
N65-15346# Federal Aviat ion Agency Oklahoma City Okla 
Office of  Aviat ion Medicine 
EFFECTS OF BILATERAL CALORIC HABITUATION O N  
NYSTAGMUS RESPONSES OF THE CAT 
Mary Jayne Capps and Wi l l iam E Collins Sep 1964  2 4  p 
refs 
(AM-64 14)  
Transfer of bilateral caloric nystagmus habituation to  
unilateral calorization was investigated i n  a group of  6 0  cats 
Habituation to  bilateral caloric irrigations markedly reduced 
responses to both less intense and more intense unilateral 
s t imulat ion Subsequent test ing provided in format ion con-  
cerning the effects of caloric habituation on directional speci- 
ficity of response retention of the response decline and opt0 
kinetic nystagmus Statistical analyses also indicated a sex 
difference i n  response magnitude Author 
N65-15352# Joint Publications Research Service Washing 
ton D C 
ANTITUMOR ALKALOIDS OF VINCA ROSEA LlNN 
A Ya Krashilina 2 5  Jan  1965 1 6  p refs Transl into ENG 
LlSH from Probl Gematol I Pereliv Krovi (Moscow)  v 9 
n o  12  Dec 1 9 6 4  p 26-33 
(JPRS 28448  TT 6 5  30197)  OTS $1  00 
tumor alkaloids of vinca rosea linn were discussed and the 
results o f  clinical tests and animal experiments i n  treating 
leukemia and some forms of tumors were given Vincaleuko 
blast in proved most  effective i n  cases of  acute leukemia 
lymphogranulomatos and chorioncarcinoma which did not  
respond to  usual therapy However the therapeutic result 
w a s  relatively brief and an effective dose bordered on toxic 
levels Vincrystine showed some effectiveness in treating re 
sistant forms of acute lympholeukemia i n  children and some 
promise for resistant forms of lymphogranulomatosis A brief 
literature survey of other anti tumor plant derivatives was  also 
given M G.J. 
The properties of vincaleukoblastin and vincrystine anti  
N65-15353#  Joint Publications Research Service Washing 
ton  D C 
THE EFFECT OF GRAVITATIONAL STRESS O N  THE ARTE- 
RIAL WALL 
R A Bardina 2 6  Jan 1965 8 p refs Transl into ENG 
LlSH f rom Arkh Anat Gistol I Embriol (Leningrad) v 47  
n o  11  Nov  1 9 6 4  p 4 1 - 4 4  
(JPRS 28476  TT 65 -30204)  OTS $1  00 
Experiments to  study the structure of the femoral arte 
r ial  wal l  were conducted o n  rabbits revolving on an electric 
centr i fuge w i t h  the head directed to  the center Speed was 7 0  
t o  7 5  rpm w i t h  a stress of 5 to  6 g i n  the head pelvis direc- 
t ion The influence of marked single stress and prolonged 
stress o n  the vascular wal l  structure was  studied and the 
arterial wa l l  was  examined at intervals t o  investigate the re- 
versibility of these vascular changes I t  was shown that stress 
exerts a strong last ing effect on intramuscular arterial walls 
and that although macroscopic changes in neural vessels 
disappear several days after termination of stress microscopic 
changes persist for a considerably longer period M G J  
N65-15355#  Joint  Publications Research Service Washing 
ton. D C 
CHAMBER TESTS 
N E W  STRESS FACTORS F O U N D  I N  120-DAY SEALED 
N65- 15378 
A L Lebedinskiy et al 2 7  Jan 1965 7 p Trans1 into ENG- 
LISH from Krasnaya Zvezda (Moscow)  9 Oct 1 9 6 4  p 4 
(JPRS 2 8 4 9 0  TT-65-30210)  OTS $ 1  00 
Sealed chamber tests lasting f rom 10 t o  120 days were 
performed t o  study the physiological effects of a closed simu- 
lated space system on m a n  The carbon dioxide content in  the 
cabins rose from 10% t o  20% above normal and changes de- 
veloped in the human respiratory-cardiovascular mechanism 
Disturbances of  the nocturnal sleep pattern reduction in  work 
efficiency and inhibit ion of  the cerebral cortex processes took 
place The addition of  radiation and noise factors t o  the test 
pattern increased the human excretion of  amino-acid com-  
pounds to  80% Ventilation of the chamber w i th  external air 
e l iminated almost all physiological changes The additional 
purif ication of  the air f rom bacteria and harmful  chemical 
impur i t ies the ultraviolet irradiation of the skin of  the sub- 
jects. the intake of  increased amounts of v i tamins the per 
formance of special physical exercises and the use of various 
medicinal agents promoted a substantial reduction of unde 
sirable effects G G  
N65-15368'# Texas U Dallas Southwestern Medical  School 
[INFLUENCE OF GRAVITY O N  UNICELLULAR ORGANISMS 
A N D  OPTIMIZATION OF THE ULTRAVIOLET FLYING-SPOT 
MICROSCOPE FOR LIVING CELL OBSERVATIONS] 
annual Status Report, Apr  1-Sep. 30, 1963 
Dale Jenkins [19631 5 p 
(Grant NsG-210-63)  
( N A S A  CR-51799)  OTS HC $1 0 0 / M F  $0 5 0  
Research progress is reported in studies of gravitational 
and radiation effects on unicellular organisms and in the de- 
velopment of  microscopic techniques for observing l iving cells 
Preliminary investigations of the cell enlargement and the failure 
of cell division noted in bacteria subjected t o  1 1 0 0 0 0  g for 2 4  
hours indicate that these gravitational changes are of a genetic 
nature Bacteria subjected to  2 4  hours of continuous X-irradia- 
t ion f rom a cobal t -bomb source wh ich  delivers 2 r per minute.  
show ultrastructural changes that appear to  be identical t o  those 
induced by gravity Centrifuge microscope studies of amoeba 
subjected to  cont inuous 2 0  or 40 g for as long as 5 weeks indi- 
cate that  no change occurs in  g rowth  rate or abil ity to  t rap and 
ingest food The design of equipment for infl ight studies is 
proceeding w i t h  the establishment of op t imum media mixtures 
and cell populations for each culture chamber A new amplif ier 
improved the signal-to-noise ratio and the stabil ity at the ultra- 
violet f lying spot television microscope 
Semi- 
M P G  
N65-15369*#  Dar tmouth  Coll Hanover N H 
EFFECTS OF PLANT GROWTH HORMONES ON PLANT 
DEVELOPMENT I N  THE ABSENCE OF GRAVITATIONAL 
EFFECTS Third Semtannual Status Report. Sep. 1, 1963- 
Feb 29,  1 9 6 4  
Charles J Lyon 6 M a r  1 9 6 4  4 p 
(Grant NsG 2 3 1  62)  
( N A S A  CR-53405)  OTS HC $1 OO/MF $0 5 0  
Techniques of  extraction and radioassay were used t o  
demonstrate the unbalanced supply of auxin t o  the convex 
and concave sides o f  a leafy plant whose axis exhibited growth  
curvature due t o  absence of  gravity More  auxin moved in to  the 
tissues that became the convex side of the curvature Similar 
exper iments were  performed t o  provide evidence for the 
downward  transoortof  auxin w i th in  the stem svstem of a mature 
John Patrick Jordan John B Al l red Charles L Cahill and 
Robert T Clark I19631 2 3  p Presented at the Aspen Conf 
on Adaptation to  Unusual Atmospheres Cola 12-15 Jun 
1963 
(Grant NsG 3 0 0  63)  
(NASA CR 60338)  OTS HC $1  0 0 / M F  $0 5 0  
pheric pressure of 5 2 2  psi on the metabolic activity of rats 
was investigated After daily 8-hour exposures to  this en- 
vironment for 3 4  days the experimental and control animals 
were sacrificed No differences in body weight organ weight 
or gross body composition were noted The serum proteins 
from each group were pooled by  aliquot and quantitative 
analysis indicated that the experimental animals contained 
only one half the amount of l ipoprotein that  the controls con- 
tained Radiocarbon tracer techniques indicated that the ex 
perimental animals metabolized progressively slower than the 
controls as the experiment progressed An analysis of liver 
lipids suggests that  fatty acid synthesis is drastically reduced 
with a corresponding increase in total  tissue l ip id I t  was con 
cluded that metabolism in  general is reduced by 10% or more 
that no metabolic adaptation to  the oxygen environment oc 
curred and that metabolic alterations could not be repaired dur- 
ing the 1 6  hours in  a normal environment Author 
The effect of a 93% oxygen environment at an atmos 
N65-15373*#  Maryland U College Park Space Research 
Labs 
BEHAVIORAL RESEARCH A N D  EXPERIMENTAL ANALYSIS 
OF COMPLEX BEHAVIORAL REPERTOIRES UNDER FULL 
ENVIRONMENTAL CONTROL Semiannual Status Report, 
Aug. 1 ,  1963-Jan 31.  1964 
Joseph V Brady and Wil l iam Hodos [1964 l  1 3  p refs 
(Grant NsG 189 61)  
(NASA-CR 53475)  OTS HC $1  0 0 / M F  $0 5 0  
I n  the studies of the neurophysiological correlates of be 
havior EEG data that were collected dur ing complex perform 
ances by monkeys were processed by a computer t o  yield an 
analysis of  the number and percent of zero crossings of  the 
EEG A stereotaxic atlas of  a pigeon s brain was prepared and 
a technique w a s  devised for photographing w e t  unstained brain 
sections in preparation for a study of the effects of brain lesions 
and st imulat ion o n  the performance level I n  investigations of 
behavior under conditions of total  environmental control a 
study of pigeons indicated that the effects of  confinement did 
not impair the performance of  a complex behavioral sequence 
Ways of assessing behavior and performance changes during 
space f l ight  are also being developed w i t h  the Nimestrina mon-  
key cats and pigeons Studies w i t h  chimpanzees indicated 
that there are n o  impairments of performance dur ing long- 
term isolation R L K  
N65-15378*#  Northrop Space Labs Hawthorne Calif 
INVESTIGATION OF PfROGNATHUS AS A N  EXPERI- 
MENTAL ORGANISM FOR RESEARCH IN  SPACE BIOLOGY 
Progress Report, 1 Oct. 1963-31 Dec 1964 
R G Lindberg and J J Gambino 119641 129 p refs 
(Contract N A S w  812)  
(NASA CR-60319 NSL 6 4  29 -5 )  OTS HC $ 4 0 0 / M F  $1  00 
The pocket mice Perognathus longirnernbrts that received 
lethal whole-body gamma irradiation at t w o  different t imes 
of a day showed different responses to irradiation Those 
irradiated in  the morning during their period of l o w  metabo- 
l ism had an ST50 of 11 days Those irradiated at  n ight during 
N65-15372"#  Oklahoma City U Okla their metabolic high period had an ST, of  15  days The 
METABOLIC STUDIES O N  ANIMALS IN  OXYGEN AT A morning-irradiated animals were all dead by the 18th day of  
SIMULATED ALTITUDE OF 26,000 FEET postirradiation Several night-irradiated animals were alive at 
branched plant R L K  
11 
N65- 1 541 6 
3 0  days of  postirradiat ion The relationships of  radiat ion 
sensitivity t o  metabolic act ivi ty mi to t ic  activity and cell popu 
lat ion kinetics of critical regenerative tissues are discussed 
Studieson the fol lowing subjects are also presented (1 )  mecha 
nisms of  radiation resistance in  mice (2 )  measurement of the 
rate of oxygen consumption of  Perognathus longimembris under 
different conditions of  ambient temperature l ighting food 
supply composit ion of the atmosphere and physiological 
condit ioning and (3)  prolonged orbital flight effect on the 
circadian rhythms o f  pocket mice R R D  
N65-15416#  Defense A tomic  Support Agency Washing 
ton D C Training Div  
RADIOLOGICAL EMERGENCY PROCEDURES FOR THE 
NO N -SPEC1 ALl ST 
Karl F Oerlein Washington AEC May  1964  4 0  p Prepared 
for the Interagency Comm on Radiological Assistance 
GPO $ 0 3 5  
Described are the radiological hazards due to  the increased 
applications of radioactive materials for peaceful as well  as de 
fense purposes Despite strict regulations designed to  insure 
the safe handling and shipping of such materials there always 
is the possibility that  someone not associated w i t h  radioactive 
substances may f ind himself at the scene of an accident i n  
volving such materials This report provides fundamental and 
reliable information that the ordinary layman can use for guid 
ance in  taking immediate action in case of an accident o f  this 
type Discussed arc familiar and unfamiliar hdzdrds the under 
standing of  nuclear radiation conventional and nuclear weap 
ons accidents involving radioactive materials emergency 
measures and the sequence of  emergency procedures R R D 
N65-15445  Alr Force Systems Command Wr ight  Patterson 
AFE Ohio Foreign Technology Div 
ON THE INFLUENCE OF PROLONGED WEIGHTLESSNESS 
O N  THE AUTOMATISM OF CARDIAC MUSCLE 
R M Eayevskiy and K I Zhukov l n  i t s  Cosmic Res 13  Jan 
1965  p 199  204 refs (See N65-15432  0 6  30)  
I t  is established by statistical analysis o f  the dynamic inter- 
val series of  the R R  electrocardiogram that there are character 
istic changes in the automatism function of cardiac muscle 
under the conditions of weightlessness These changes are 
associated w i th  an ampli f icat ion of tonus of  the vagus nerve 
which is one of the links in the process by which the circula 
tory apparatus adapts to  the new conditions Thus instability 
of the cardiac rhythm i n  orbital flight is one of the regular 
physiological reactions to weightlessness Author 
N65-15446 Air Force Systems Command, Wright-Patterson 
A F 8  Ohio Foreign Technology Div 
COMBINED EFFECT OF LOW-FREQUENCY VIBRATION 
A N D  X-RAYS ON M A M M A L I A N  BONE-MARROW CELLS 
Yu S Demin In 12s Cosmic Res 13  Jan 1965  p 205-216 
refs (See N65 15432 06 30)  
The frequency of  abnormal mitoses in the bone marrow of 
mice fol lowing vertical vibrat ion at a frequency of 7 0  cycles 
X irradiation with a dose of 50 R and the combined effects of 
vibrat ion and irradiation was  made the object of study I n  the 
animals vibration causes an increase in the frequency of  ab 
normal mitoses chiefly as a result o f  increased incidence of 
chromosome adheslon Vibrat ion when administered before 
irradiation does not increase the frequency of abnormal m i  
toses as compared w i t h  the abnormality frequency when radia 
t ion is used alone There are however differences i n  the 
12 
. 
spectrum of the abnormal mitoses-a slight decrease in  the 
frequency of chromosomal rearrangements and an increase 
in the frequency of adhesions as a result of the combined dis- 
turbance Author 
N65-15537# Rocketdyne Canoga Park Calif 
SOURCES OF INFORMATION IN H U M A N  FACTORS EN- 
GINEERING, INCLUDING ASSOCIATED AREAS IN SYS- 
T E M  SAFETY, M A I N T A I N A B I L I T Y ,  PERSONNEL S U B -  
SYSTEM, LIFE SCIENCES, QUALITY ASSURANCE. A N D  
RELIABILITY ENGINEERING 
George A Peters and Frank S Hall  1 Jan  1965  168  p refs 
(RH 3398  H )  
The 380  reference sources listed include bibliographies 
directories abstract services journals and textbooks of tech 
nical information i n  the field of  human factors engineering 
There are 371  regulatory and guidance documents referred 
to  including various regulat ions specif icat ions standards 
manuals instruct ions and program requirements tha t  at- 
tempt  to define the character of the contractor s human faC- 
tors functions Ninety descriptive publications are a sampling 
of  government agency reports that a t tempt  to describe how 
various functions might  be accomplished review the state 
of  the art i n  a given area present new methods or list basic 
data which might  be useful in human factors analyses Sixty- 
five illustrative reports are a cross section of contractually 
required or data submittal reports that  are representative o f  
wha t  was  actually accomplished h o w  it  was done and the 
type of  organization or approach that  was  utilized R L K  
N65-15538#  Academy of Sciences (USSR) Moscow 
O N  THE BIOLOGICAL ROLE OF GRAVITY (SOME RESULTS 
A N D  PROSPECTS OF SPACE RESEARCH ON SATELLITES 
A N D  SPACESHIPS) 
0 G Gazenkoand A A Gurjian I19641 27 p refs Presented 
at the COSPAR 7 th  Plenary meeting and 5th Inter Space Sci 
Symp Florence May  1964  
Reviewed are the effects of gravity on biological and physi 
ological processes especially those of weightlessness as 
studied in space flights The effects of prolonged exposure to 
accelerations upon the development of organisms are also 
discussed Definite changes in organisms are observed under 
conditions of  weightlessness and prolonged acceleration R E S 
N65-15546 '#  Lafayette Clinic Detroit  M ich  
DEVELOPMENT OF A SELECTION TEST FOR MOTIVA- 
TIONAL APTITUDE 
A F Ax P G S Beckett N A Fretz and J S Gott l ieb Wash-  
ington N A S A  Jan  1965 49  p refs 
(Contract NAS2-1031)  
( N A S A  CR 156) OTS HC $2 0 0 / M F  $0 5 0  
Described is the development of a test for motivational 
apti tude I t  is based on the hypothesis that the apti tude for 
acquiring the social motives ranges widely from the lowest 
i n  the schizophrenia and the hobo types to the highest i n  the 
most  productive people The procedure used was the acquisi 
t ion of a condit ioned (learned) response of the automatic 
nervous system namely the classical condit ioning of the 
palmar sweating response (GSR) I t  was concluded that Phy- 
siologic Learning Apti tude (PLA) which is believed to  be a 
measure of the ability t o  acquire the secondary or social m a  
tives can be measured by this condit ioning procedure W i t h  
further documentation and stteamlining this procedure should 
have a valuable application for the selection of highly adaptable 
persons w h o  can be readily trained or condit ioned for high 
stress tasks such as space f l ight Author 
N65- 1561 5 
N65-15558# Naval Air Development Center Johnsville, Pa 
Aviation Medical  Acceleration Lab 
EFFECTS OF POSITIVE G O N  CHIMPANZEES IMMERSED 
I N  WATER 
Kenneth R Coburn P H Craig and E L Beckman 17 Sep 
1 9 6 4  4 1  p refs 
( N A D C - M A - 6 1 3 9  AD-453263)  
A concept for the prevention of the deleterious effects of 
high accelerative forces upon animals by submersing them in 
water in  a constant volume G capsule was proposed A series 
of  experiments were carried out to  evaluate the accuracy of 
th is concept by subjecting primates t o  accelerations of up to  
+31G, in such a constant volume system The pathological 
and physiological f indings of these experiments demonstrated 
that mediastinal emphysema and air embol ism were produced 
in all animals by overpressurization of the lungs in  the con- 
stant volume G capsule either during the acceleration period, 
or by pressurization of  the lungs prior to  centrifugation or by 
bo th  mechanisms In addition circulatory failure occurred at 
the higher magnitudes of  acceleration Author 
N65-15577 Defence Research Board Ottawa (Canada) D i -  
rectorate of  Scientif ic Informat ion Services 
O N  THE STATE OF THE CARDIOVASCULAR SYSTEM 
UNDER CONDITIONS OF EXPOSURE TO CONTINUOUS 
NOISE 
N N Shatalov A 0 Saitanov and K V Glotova Sep 1964 5 p 
refs Trans1 in to  ENGLISH from Higiena Tr I Professional - 
nyye Zabolevaniya (Moscow) .  no 6 1962 p 7 10-14 
(T-41  1-R, AD-607705)  
In persons exposed t o  the effect of  continuous industrial 
medium-frequency and high-frequency noise of intensity 8 5  
t o  120 dB, functional disturbances of the cardiovascular sys- 
tem were frequently observed Very often the subjects ex- 
hibited an instabil ity of  the arterial blood pressure The elec- 
trocardiographic data showed bradycardia w i th  a tendency 
t o  retardation of  the intravesicular conductivity plus a depres- 
sion of  the T-wave that was  most frequently observed after 
physical stress and at the  end of  the work  period In a group 
of  workers subjected t o  noise of h igh intensity. functional 
changes in the cardiovascular system were encountered more 
of ten and were more strongly expressed The above deviations 
seem due t o  disturbance of neuroreflex regulation developing 
under the influence of noise Author 
N65-15580# Mar t in  C o  Baltimore M d  
ORBITAL SPACE STATION STUDY VOLUME Ill TEST 
OPERATIONS PLAN APPENDIX I, PART B EXPERI- 
M E N T  D E F I N I T I O N S  FOR B I O A S T R O N A U T I C  TESTS 
[19641 2 9 1  p 
(Contract AF 04(695) -561)  
(SSD TDR 6 4  213 V 3 App I B A D  448396)  
Acomple te  summary of the various tests t o  be used for the 
bioastronautical orbital evaluation of man is presented Each 
test is described and analyzed for its importance operational 
factors manning operations data and communications re- 
quirements logistics support equipment requirements and 
i ts procedure and sequence G G  
N65-15594 '#  Webb Associates. Yellow Springs, Ohio 
BIOASTRONAUTICS DATA BOOK 
Paul Webb. ed Washington. N A S A .  1964 404 p refs Spon- 
sored by N A S A  
(NASA-SP-3006)  GPO H C  $ 2 2 5 .  OTS M F  $ 2 0 0  
A revised summary of quantitative and qualitative human 
data is presented to  fullf i l l  the  basic design requirements for 
the bioastronautical engineer Considered are Toxicology, 
Atmosphere a n d  Pressure, Temperature, Breathing. Accelera- 
tion, Size a n d  Mot ion,  Food, H u m a n  Operator, Radiation, 
Vestibular System, Weightlessness. Impact  a n d  Vibration, 
Energy, Combined Stresses, Water, Waste, Vicion, Hearing, 
and Units a n d  Conversions G G  
N65-15598# California U.. Los Angeles Biotechnology Lab. 
UPPER EXTREMITY PROSTHETICS RESEARCH. H U M A N  
TRACKING. SENSORY MOTOR CONTROL Progress Report, 
Jun. 15-Dec. 15, 1 9 6 4  
John Lyman 15  Dec 1 9 6 4  3 0  p ref 
(Contracts N 123(60530) -32857A:  V1005p-9779: Grant VRA-  
R D -  1201 M - 6 4 )  
(Rept -64-58)  
A performancestudyof the Heidelberg pneumatic prosthesis 
indicated that, whi le useful, it involved less accurate, slower 
performance w i th  more  errors than a conventional prosthesis. 
and required more maintenance. A custom-made pneumatic arm 
is being evaluated. Functional muscle isolation and breathing 
control investigations were carried out t o  facil i tate abdominal 
and pectoralis control of  a rm prostheses A n  externally powered 
electronic hand, applying automat ic control theory. is being 
developed and evaluated; it relieves the amputee of some of 
the decisions necessary for voluntary guidance of control 
motions. For the tracking simulator. a method of generating 
trajectories w a s  devised wh ich  al lows position. velocity. and 
acceleration in  azimuth and elevation each t o  be electrically 
programed. A program for reducing the analog tapes produced 
by the Sampled Error Scoring System was completed. A t w o -  
part experiment related t o  problems of in i t ia l  target acquisit ion 
and reacquisit ion w a s  designed t o  determine the capabilities 
and l imi tat ions of human predictive processes in  tracking. 
and t o  assess the ut i l i ty  of  various modes of  target acquisition. 
R.L.K 
N65-15115*#  National Aeronautics and Space Administration 
Ames Research Center Mof fe t t  Field Calif 
TRAINING FOR A FLOATING-POINT DISPLAY OF N U M -  
BERS 
Robert J Randle J r  and Clayton R Coler Washington 
NASA Feb 1964 1 8  p refs 
(NASA-TN-D-2634) OTS HC $1  0 0 / M F  $0 50 
A n  automatic typewri ter  was programed for use in evalu- 
ating the response of subjects t o  floating- and fixed-point 
numbers The task of receiving and returning numbers 
to  a digi ta l  computer was simulated I e the subjects 
typed a fixed-point number on the machine or converted i t  
to a floating point  number before typing i t  Output was 
the reverse operation I e ,  the  f loat ing-point  form was 
converted t o  fixed-point and fixed-point remained in  fixed- 
point form The results indicated that, under the conditions 
of  the experiment the high init ial error rates in  converting 
numbers decreased w i t h  training and became comparable 
to those made in simply repeating the fixed-point numbers 
It  was  concluded that intensive training of inexperienced 
subjects on this task element is advantageous The. design 
of displays for digital computers wh ich  read out in  floating- 
point form may no t  seriously affect performance if the sub- 
ject is  trained specifically for the task The computer itself 
may be programed to  provide the init ial practice and sub- 
sequent refresher exercises Author 
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Ill 
SEMIANNUAL REPORT TO THE ATOMIC ENERGY COM 
MISSION 
Leon 0 Jacobson and Margot  Doyle ed Sep 1964  170  p 
refs 
(Contract AT(11 1)  69 )  
(ACRH 22)  OTS $ 5 0 0  
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OlltJllO 
A study was carried out o n  the physiological stresses i m -  
posed by the wearing of impermeable clothing and the effect 
of ventilating such clothing Under conditions of a hot  thermal 
environment the heat stress to  the wearer imposed by i m  
permeable clothing was greatly reduced by ventilation The 
value of the vortex tube cooler was examined and i t  proved 
to  be satisfactorv in the four tests carried out Author 
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AN INTRODUCTION TO THE THEORY OF ADAPTIVE PAT 
TERN RECOGNITION 
Hugo M Martinez 1 Oc t  1 9 6 4  6 6  p refs 
(Contract AT(1  1 1) 6 1 4  Grant AF  AFOSR 3 7 0  63)  
( A D  608157)  
nit ion is presented having a scope intended t o  serve as a 
bridge between the general type of survey and the specialized 
works Little or no experience of  the field is assumed There 
are three sections The first is devoted t o  the concepts of 
adaptive system pattern and pattern recognit ion w i t h  due 
attention to  establishing a relevant framework and terminal 
ogy The next section discusses i n  detai l  some of the analyti 
cal problems inherent t o  the generic pattern recognit ion de 
vices known as adalines perceptrons matched filters and 
stochastic classifiers The final section gives a brief resume 
of the notion of  separability and of the establishment of cer 
tain conditions for i ts  attainment by means of linear and 
quadratic discriminant functions Author 
A n  introduction t o  the theory of adaptive pattern recog 
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Trends in Russian immunological research are noted 
especially i n  regard to  radiation immunology Techniques of 
various research groups are discussed including t h e  use of cell 
cultures in vivo the study of radiat ion chimeras (action of the 
graft against the host) the study of ways to influence the fate 
of the cellular graft and the use o f  radiobiology to  clarify the 
principles of immunology D E W  
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2 M E T H O D S  OF QUANTITATIVE ANALYSIS  OF 
CHANGES ARIS ING AFTER EXPOSURE TO IONIZING 
RADIATION G N Shangin-Berezovskiy p 33-43 refs (See 
N65-15678  06 -04 )  
3 EFFECTS OF GRAVITATION I N  THE FORMATION 
OF FUNCTIONS OF THE ORGANISM P K Isakov. Ye M 
Yiiganov and I I Kas'yan p 44-49 refs (See N65-15679 
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N65-15677 Joint  Publications Research Service Washing 
ton D C 
CYTOPHYSIOLOGICAL A N D  B I O C H E M I C A L  INVEST1 
GATIONS OF MICROORGANISMS DURING THEIR RES 
TORATION FOLLOWING RADIATION INJURY 
M N Meysel e t  al In  / t s  Radiation Effects on Plants and 
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A n  extensive and detailed review is given of  previous 
work on the effects of  ionizing radiation on living organisms 
and the techniques of  counteracting these effects Cultures 
of  different yeast organisms representatives of the genera 
Saccharomyces Saccharom ycodes. Schizosaccharom yces, 
Endomyces Cand/da and Torulopsis, were grown o n  mal t -  
agar Two-day old cultures were used t o  prepare yeast sus- 
pensions in sterile tap water which were then irradiated w i t h  
X rays Irradiated and control yeast suspensions were di luted 
w i t h  sterile rap water transferred t o  vials and incubated at  
28" t o  30°C  in a thermostat for several days Dai1y)inoculations 
were made f rom these suspensions incubated in water onto 
Petri dishes of  mal t  agar medium for a count of cells capable 
of un l imi ted reproduction Cytological physiological and bio- 
chemical investigations are described I t  was  concluded that  
irradiation init iated processes of injury and of restoration are 
int imately related t o  cellular metabolism D E W  
N65-15678 Joint  Publications Research Service Washing- 
ton, D C 
METHODS OF QUANTITATIVE ANALYSIS OF CHANGES 
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I t  was  concluded that  est imation of  the rate of the muta-  
t ion process either f rom the percentage of  altered plants or 
f rom the percentage o f  families involved in  variability can be 
replaced by a general evaluation of  the variability level that 
encompasses both the emergence of  mutations and their mani- 
festation i n  the populat ion A formula is suggested for the cal- 
culat ion of  variability that  involves the percentage of altered 
plants the number of famil ies containing mutants I and the 
number of types of variability of a certain character observed 
in the experiment D E W  
N65-15679 Joint Publications Research Service Washing- 
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EFFECTS OF GRAVITATION IN THE FORMATION OF 
FUNCTIONS OF THE ORGANISM 
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ganism 2 2  Jan 1965 p 44-49 refs (See N65-15676  0 6  0 4 )  
OTS $ 3 0 0  
Previously published experimental data are reviewed and 
analyzed I t  is concluded that the physiological equivalence of 
changes in  body weight  and altered gravitation (from the ter 
restrial value) was substantiated One of the first responses of 
the organism t o  weight change is the readjustment of muscle 
tone in order to  retain the original posit ion of the body parts 
This response was confirmed by studies on the bioelectrical 
activityof muscles gas exchange and venous pressure D E W 
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A series of  low-level balloon pi lot training f l ights were 
conducted Balloons, associated f l ight equipment and f l ight 
operation services were supplied The objective of  the program 
was to  qualify and obtain FAA licenses for Navy personnel 
as free balloon pi lots Three f l ights were conducted using the 
Skycar I1 and one operation using one-man jump balloon 
harness and seat The qualification and licensing of three 
Author pilots were completed 
Winzen Research, Inc , Minneapolis. M i n n  
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The m in imum information about a weapon flash necessary 
for research and development purposes in regard to  the problem 
of flashblindness is luminance duration and visual angle sub- 
tended by the source whether i t  is a fireball or a surface i l lumi-  
nated by the fireball The estimation of these parameters IS 
discussed Author 
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N65-15720 Joint  Publications Research Service Washing 
ton, D C 
ELECTROMYOGRAPHY 
In ~ t s  Articles from the 1964  USSR M e d  Encyclopedia 27 Oct 
1964  p l - 1 3  refs (See N65-15719  0 6  0 4 )  OTS $ 6 0 0  
The electromyograph used t o  record the electrical responses 
of  skeletal muscles Consists o f  an amplifier and recording ele- 
ment  The ac operated amplifier has a wide range low noise 
and w i t h  the use of  needle electrodes a high input resistance 
The chief methods of recording include the use of skin and 
needle electrodes The recording is made on paper or f i lm by 
means of  a cathode or loop oscillograph Electromyography is 
particularly valuable for patients w i t h  slight motor disturbances 
because i t  detects the disturbance in  the electrical muscle 
activity before the clinical signs of pathology appear A n  ac 
cumulation of factual data permits the recognition of  the basic 
types of normal and pathological electric muscle activity The 
use o f  electromyography is an aid in diagnosing i n  determining 
the localization and severity o f  injury to  the nervous system 
and muscles and in furnishing objective documentation of the 
course of pathological and rehabilitational processes G G 
N65-15721 Joint  Publications Research Service Washing- 
ton D C 
ELECTRONARCOSIS 
In I t s  Articles from the 1964  USSR M e d  Encyclopedia 2 7  Oct 
1964  p 14-15 refs (See N 6 5  15719 0 6 0 4 )  OTS $ 6 0 0  
Electronarcosis is a state of general immobi l i ty  and ab- 
sence of defense reactions to  pain st imuli  and is induced in 
animals and man by  the action of electric currents on the cen- 
tral nervous system The extensiveness of  the symptoms de 
pends on the strength of the applied electric current Electro 
narcosis is produced by the action of  an intermittent galvanic 
pulse current or an alternating sinusoidal current w i t h  b i tem- 
poral fronto occipital or fronto sacral positioning of  the elec- 
trodes The applied power has to  exceed the production thres 
hold of electronarcosis but  must not be so high as to  produce 
electroconvulsive seizures The mechanism of electronarcosis 
is associated with the parabiotic inhibition of  the cerebral cor 
tex mainly i n  the motor  sensory zone G G  
N65-15722  
ton D C 
ELECTROPHORESIS 
Joint Publicatlons Research Service. Washing- 
In I t s  Articles f rom the 1964  USSR M e d  Encyclopedia 2 7  Oct  
1964  p 16-36 refs (See N 6 5 - 1 5 7 1 9 0 6 - 0 4 )  OTS $ 6 0 0  
Electrophoresis is  an electrokinetic phenomenon of  dis 
placement i n  an electric field o f  particles or coarse suspensions. 
or of colloid particles and micromolecules suspended in  l iquid 
The displacement of  one phase in  relation t o  the other under 
the influence of an external electrical field is  only possible 
when  both phases are oppositely charged The electrostatic 
interaction i n  the l iquid phase around the charged particles 
leads to  a diffuse accumulation of ions of  the opposite charge 
and a double electric layer arises The differences i n  eleotro- 
phoretic mobil i ty lead t o  the utilization of  zone electrophoresis 
in porous media that are saturated w i t h  a buffer solut lon This 
method is used in  electrophoresis of blocks on columns in  
f low- through devices and o n  paper strips Short summaries 
are given o n  electrophoresis i n  physiotherapy electrodermal 
tests, electrophoretic local anesthesia and electrophoretic 
examinations G G  
N65-15723 Joint  Publications Research Service. Washing- 
ton, D C 
ELECTR OEN CE PH ALOG R APH 
In i t s  Articles from the 1964  USSR M e d  Encyclopedia 27 OCt 
1964 p 37-41 refs (See N65-15719  06-04) OTS $ 6 0 0  
The electroencephalograph records the electric activity o f  
the brain through the external or imbedded application of  elec- 
trodes to  different regions of the brain I t  consists o f  an input 
device w i t h  a commutator preamplifiers. output  amplifiers 
recording devices a power pack and a calibrator The fre- 
quency characteristics of  the various electrical brain impulses 
are transferred by an ink tracer onto a readout tape The charac- 
teristics of  each component are described G G  
N65-15724  Joint  Publications Research Service Washing- 
ton, D C 
ELECTROENCEPHALOGRAPHY 
In i t s  Articles from the 1964  USSR M e d  Encyclopedia 27 Oct 
1964  p 42-65 refs (See N65-15719  06 -04 )  OTS $ 6 0 0  
Electroencephalography is used to  record the electrical 
potentials that appear in the nerve cells of the brain during 
their act ivi ty This study discusses the fo l lowing history. a 
survey of  electroencephalographic me thods  general EEG 
characterist ics the mechanisms of product ion of electr ic 
act ivi ty i n  the brain higher nervous activities electroencepha 
lography i n  cases of exposure t o  radiat ion and in the clinical 
practice of  neurology and psychiatry and electroencephalog- 
raphy i n  children G G  
N65-15725  Joint  Publications Research Service Washing- 
ton  D C 
ELECTRO EN CEPH ALOSCOPE 
In i t s  Articles from the 1964  USSR M e d  Encyclopedia 2 7  Oct  
1964  p 66-69 refs (See N65-15719  06 -04 )  OTS $ 6 0 0  
The electroencephaloscope pe rm i t s  the simultaneous 
examination of  electric activity i n  many points of  the central 
nervous system The spatial distr ibution of the electrical activ 
i ty  of the brain is transmittkd onto the screen of an electron 
beam tube by  modulat ion of the brightness of the ray and the 
quanti tat ive values of  all recorded activities are shown con 
currently in the form of  columns Tracings of the electrical 
act ivi t ies are usually made from 1 6  to  2 5  leads and are fed 
through an ampli f ier t o  an oscillograph cathode The combina 
t ion of electroencephaloscopy w i t h  electronic computer tech 
niques leads to  new electrophysiological observations of the 
normal  and pathological condit ions i n  the nervous system of 
m a n  G G  
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N65-15728# Human Factors Research Inc Los Angeles 
Calif 
A STUDY TO DETERMINE THE EFFECTS OF PLACEBOS 
UPON PERFORMANCE I N  A VIGILANCE TASK 
J 0 Hanlon J r  E A Schmidt and C H Baker Jan 1 9 6 4  
2 3  p refs 
(Contract Nonr-4120(00)) 
(TR 7 5 0  3 A D  428565)  
A n  experiment was undertaken t o  determine the effects of 
ingested placebos upon signal detection performance in  a 
vigilance task The observers were given t o  understand that 
the placebos (pil ls) had certain specific though alleged effects 
upon human alertness One placebo colored wh i te  was al 
leged t o  contain chemicals which affected performance in an 
unknown manner Another placebo colored orange was al 
leged to  make people more alert A th i rd placebo yellow was 
alleged t o  make people less alert Eighty observers undertook 
a conventional vigilance task 2 0  assigned to  each condition 
of wh i te  p i l l  orange pi l l  and yellow pi l l  and 2 0  performed the 
task w i thout  a pi l l  There were no differences in  detection per 
formance among the four conditions I t  was  concluded that in  
a conventional vigilance task the ingestion of  placebos which 
observers believe t o  be drugs having definite positive nega 
tive or unknown effects upon signal detection performance 
does not affect performance Author 
N65-15738# George Wash ing tonu Washington. D C Human 
Resources Research Office 
ARMY AVIATION H U M A N  RESEARCH UNIT  QUARTERLY 
3 0  J u n  1 9 6 4  1 8  p refs 
(Contract D A - 4 4 - 1 8 8 - A R O - 2 )  
Work  is reported on the improvement of aerial gunnery 
training in the armed helicopter the improvement of naviga- 
t ion training for l o w  level f l ight .  synthetic f l ight training pro- 
grams and devices the design of rotary w i n g  training devices 
considering aircraft characteristics and task diff iculty. the 
improvement of  methods of training aerial surveillance person- 
ne1 and integrated contact-instrument training D E W  
PROGRESS REPORT, APRIL-JUNE 1964 
N65-15779# Michigan U Ann Arbor Mental  Health Re 
search lnst  
STUDIES I N  BEHAVIORAL ASPECTS OF GRAMMAR AND 
SEMANTICS Final Report 
J o h n  L M c  Namara Griffiss AFB N Y RADC Oct 1964 
2 0 6  p refs 
(Contract A F  30(602)  3042)  
(RADC TDR 6 4  146 A D  609807) 
guage behavior The first investigation concerned the question 
of h o w  syntactic language behavior IS related if at all t o  
modern theories of  grammar I n  order t o  develop a mechani 
cal syntactic analyzer t o  replace an ordinary l iterate reader 
of a text i t  is necessary to  understand how the latter corn 
prehends a text I n  other words a syntactic analyzer should 
be modeled on principles similar to  those used by a human 
reader The second invesugat ion covered a number of ap- 
proaches to  the study of a semantic space These experi 
ments  are essentially w o r d  association experiments in  which 
the controls are stricter than free association experiments 
bu t  not as strict as in Osgood s semantic differential tech 
niques Author 
Investigations were  made of natural and simulated Ian 
N6 15788# North American 
Calif 
diation. Inc , Los Angeles. 
MOMENTS OF INERTIA AND CENTERS OF GRAVITY OF 
PRESSURE SUIT Final Report, J u l  -Dec 1963 
J Du Bois W R Santschi D M Wal ton  C 0 Scott  and 
F W Mazy Wright Patterson A F 8  Ohio A M R L  Nov 1964 
6 3  p refs 
(Contract AF 33(657)  11619)  
(NA 6 4  527 A M R L  TR 64 110 A D  609863)  
The center of gravity and the moments of inertia of each 
of  19 male subjects representative in stature and weight of  
the U S Air  Force population were determined T w o  body 
positions-sitting and relaxed and three modes of  dress- 
nude sui ted unpressur ized and su i ted  pressurized-were 
investigated The theoretical accuracy of the experimental 
procedures based on a compound pendulum ranged from 
2% to 8% depending on body position and axis The moments 
of inertia were found to  vary significantly between body posi 
tions and between nude and suited conditions Correlation 
coefficients between the moments of inertia and stature and 
weight exceeded 0 9 Fifty anthropometric dimensions and 
frontal and profi le photographs were obtained on each sub 
lect to  serve as the basis for additional biodynamic analyses 
Author 
THE LIVING H U M A N  BODY ENCUMBERED BY A FULL- 
N65 15790'# Federation of American Societies for Experi 
mental Biology Washington D C 
BIOLOGY DATA BOOK 
Philip L A l tman and Dorothy S Dit tmer ed Wright Patterson 
AFB Ohio A M R L  Oct 1964 6 5 3  p Supersedes W A D C  TR 
56 273 A D  110501 
(Contract AF 33(657)  10802 Grants N I H  G M  06533 A D  
GN 255) 
( A M R L  TR 6 4  100 W A D C  TR 5 6  2 7 3  A D  1 1 0 5 0 1  A D  
454590) 
This publication was compiled t o  present numerical data 
of biology and medicine in a convenient and accessible form 
for reference and t o  standardize accepted constants as a basis 
for correlation t o  establish common standards for statistical 
studies and to  provide normal values for research The b io log i  
data are organized in  the form of tables diagrams charts and 
graphs arranged under the fo l lowing headings Genetlcs and 
Cytology, Reproduction, Development and Growth  Morpho1 
ogy Nutr i t ion a n d  Digest ion Metabol ism Respiration and 
Circulation Blood. Biological  Regulators and Toxins B i o  
physical a n d  Biochemical  Characteristics Environment and 
Survival, Parasitism and Mater ia ls a n d  Methods  Seven ap 
pendixes provide informat ion concerning estimated number of 
species taxonomic classification for l iving plants and animals 
geologic distribution atomic weights as we l l  as logarithms and 
antilogarithms A detailed index completes the book Author 
N65-15801*#  Maryland U College Park 
A STUDY OF PHYCOPHYSIOLOGY I N  CONTROLLED EN 
VIRONMENTS Ninth Semiannual Status Report, 1 Apr - 
30 Sep 1964 
Robert W Krauss 1 Oct 1 9 6 4  2 0 6  p refs I t s  Tech Rept 
1009 
(Grant NsG 70 60) 
(NASA CR 60396)  OTS HC $ 6 0 0 / M F  $1 2 5  
CONTENTS 
okin 2 6  p refs (See N 6 5  15802 0 6  04) 
1 PHOTOSYNTHESIS IN  CELL DEVELOPMENT C Sor 
1 7  
N65- 15802 b 
2 V A N  SLYKES BUFFER VALUES FOR CELL SECRE 
TIONS C Sorokin 17 p refs (See N65-15803  06 -04 )  
3 COMPARATIVE STUDIES OF STEROLS I N  CHLO- 
RELLA G W Patterson 53 p refs (See N65-15804  06-04)  
4 A PHYSIOLOGICAL EXAMINATION A N D  TAXO-  
NOMIC REVISION OF SPECIES OF CHLORELLA ISOLATED 
FROM MARINE HABITATS R E Gross 9 8  p refs (See 
N65-15805  06-04)  
N65-15802 Maryland U College Park Agricultural Ex 
periment Station 
PHOTOSYNTHESIS IN CELL DEVELOPMENT 
Constantine Sorokin In  its A Study of Phycophysiol in Con 
trolled Environments 1 Oct 1964 2 6  p refs (See N 6 5  
15801 0 6  04) OTS HC $ 6 0 0 / M F  $ 1  25 
Nonsynchronized suspensions of  the green high tem 
perature alga Chlorella 7 11 -05  were subjected to  fractional 
centrifugation and t w o  size groups of cells were separated 
The small cell fract ion was presumed to  consist largely o f  
younger cells and the large cell fract ion predominantly of 
older cells Manometric measurements in phosphate buffer 
at pH  4 5 i n  bicarbonate buffer at neutral pH  and in  car 
bonate-bicarbonate buffer at pH 9 3 indicated that younger 
cells invariably possessed higher photosynthetic activity than 
older cells provided the separation of  cells into size fractions 
was reasonably good and the large cells were prevented from 
dividing during the process of separation The superior activ 
i ty  of younger cells was  ascertained at various l ight intensi 
ties and at different temperatures Author 
N65-15803 Maryland U College Park 
VAN SLYKE’S BUFFER VALUES FOR CELL SECRETIONS 
Constantine Sorokin I n  its A Study of Phycophysiol in Con 
trolled Environments 1 Oct 1964 17 p refs (See N 6 5  
15801 0 6  04 )  OTS HC $ 6 0 0 / M F  $ 1  2 5  
Van Slyke s buffer indexes (d) were determined for secre 
t ions of synchronized cells o f  the green high temperature 
alga Chlorella 7-1 1 05  The change in pH and the value of 
the buffer index were found to  depend on initial pH  duration 
of observation and population density The major comporient 
of the secreted buffer system was identified as bicarbonate 
and the malor cation as potassium Author 
N65-15804 Maryland U College Park 
COMPARATIVE STUDIES OF STEROLS IN CHLORELLA 
Glen W Patterson (Ph  D Thesis) In  i t s  A study of Phycophysiol 
i n  Controlled Environments 1 Oc t  1964  53  p refs (See N 6 5 -  
15801 06-04) OTS HC $6  OO/MF $ 1  2 5  
The characteristics of  the sterols naturally occurring in 
six species of Chlorella were examined The algae were grown 
heterotrophically o n  glucose Sterols were extracted and iso- 
lated from the lipid fract ion and were characterized by means 
of chemical and physical tests Chlorella vann/el i i ,  C nocturna. 
and C sorokiniana were found to  contain ergosterol as their 
principal sterol and 25% as much of another sterol identi f ied 
as 2 2  dihydroergosterol Chlorella ellipsoidea and C saccha 
rophlla contained a sterol mixture similar t o  that o f  higher 
plants and poriferasterol was the principal sterol Gas chro 
matographic data indicated that the sterols of C protothecoides 
differed from the others but their characterization was  not 
achieved I n  an attempt t o  determine the role of these sterols 
cells of C sorokiniana were grown autotrophically i n  the pres 
ence of triparanol concentrations that were strongly inhibitory 
t o  g rowth  D S G  
N65-15805* Maryland U College Park 
A PHYSIOLOGICAL E X A M I N A T I O N  A N D  T A X O N O M I C  
REVISION OF SPECIES OF CHLORELLA ISOLATED FROM 
MARINE HABITATS 
Rudolph E Gross (M S Thesis) In its A Study of Phycophys- 
io1 i n  Controlled Environments 1 Oct 1964  9 8  p refs (See 
One hundred samples of sea water and brackish water 
were collected from widely separated areas of the Atlantic 
and Pacific coasts and examined for species of the genus 
Chlorella Twenty-nine unialgal isolates were freed from con 
taminants by standard bacteriological techniques Included 
in this study were four previously isolated salt water species 
from Europe A series of physiological tests were applied to  
determine relationships between the different isolates The 
tests included growth on selected sugars in the l ight and dark- 
ness determination of the ability t o  use NO3 N H 3  or casein 
hydrolysate as nitrogen sources the toxicity or suitability 
o f  acetate as a carbon source and the identi f icat ion of vi tamin 
requirements The effects of enriched natural sea water on 
g rowth  rates were studied employing a group of fresh water 
species for comparison Author 
N 6 5  15801 06 -04 )  OTS HC $ 6 0 0 / M F  $ 1  2 5  
N65-15860# Hanford Atomic Products Operation Richland 
Wash B i o l o g y t a b  
PROGRESS I N  BIOLOGICAL RESEARCH A SUMMARY OF 
HANFORD LABORATORIES ACHIEVEMENTS I N  THESE 
P R O G R A M S  UNDER GENERAL ELECTRIC, 1956-1964 
H A Kornberg Nov 1964  4 4 p  
(Contract AT(45  1) 1350)  
( H W  83613)  OTS $ 2 0 0  
The fol lowing subjects were studied Metabol ism and Tox 
(city Studies in Smal l  and Large Animals ,  Metabol ism and Tox 
icity of lnhaled Radionuclides Molecular and Cellular Level 
Studies, Studies w i t h  Aquatic Organisms Ecological Studies, 
Analyt ical and Pdthological Services, and Educational and 
Training A ctivities G G  
N65-15865# Atomic Energy Commission New York N Y 
Environmental Studies Div 
FALLOUT PROGRAM Quarterly Summary Report, Sep 1- 
Dec 1,  1964  
Edward P Hardy J r  and Josepn Rivera 1 Jan  1965  3 1 6  p refs 
( H A S L  155) OTS $400 
This report presents current data from the HASL Fallout 
Program the New Zealand Department of Scientific and In  
dustrial Research the National Radiation Laboratory i n  N e w  
Zealand Argonne National Laboratory and Service de Pro 
tect ion C C R EURATOM lspra Italy Radionuclide levels 
i n  fallout mi lk  tap water and upper air samples are given in  
tabular form Also included are interpretive reports and notes 
dealing w i t h  estimated 1964  Sr 9 0  deposition i n  N e w  York 
Ci ty  effect o f  precipitat ion o n  Sr 9 0  deposition use of l imited 
number of soil sites for est imating wor ldwide deposition 
measurements of Na 2 2  in fallout herbage and mi lk  effect 
o f  wheat  str ipping on radionuclide levels i n  flour and Pu-238 
measurements i n  air at high altitude A bibliography of recent 
l i terature pert inent t o  fallout studies is given Author 
N65-15867#  Joint Publications Research Service Washing- 
ton D C 
S O M E  RESULTS A N D  PROBLEMS OF OBSERVATION 
UNDER SPACE FLIGHT CONDITIONS 
18 
N65- 16009 
M M Kasenkov and A P Kuz minov 5 Feb 1965 6 p Transl 
into ENGLISH of the monograph 0 Nekotorykh Rezul tatakh I 
Problemakh Nablyudeniya v Usloviyakh Kosmicheskogo Po 
leta Moscow 1964  p 3 -6  
(JPRS 28646  TT-65-30282)  OTS $1  00 
Soviet specialists in engineering psychology and medical 
ophthalmology used the launchings of the spaceships Vostok 
and Voskhod t o  investigate the condition of the visual analyzer 
i n  space f l ight under various unfavorable circumstances The 
spectral sensitivity o f  the eye under conditions of weightlessness 
was close to  the values measured o n  earth Up  t o  accelera- 
t ions of about 2 g s the drop in the sharpness of  vision was 
insignificant A t  greater accelerations there was a deteriora- 
t ion i n  vision sharpness and a reduction of  the angle of  the 
visual field Sharpness of  vision was rapidly restored in orbit  
Visual observation from space of different earth formations 
was possible for objects having an angular size o n  the order 
of 2 0  to 15 feet To study the vestibular organ and central 
nervous system a wr i t ten electro oculargram was made of the 
motor activity of the eye Opt imum l ighting conditions i n  the 
shiD s cabin were also considered R L K  
N65-15872# Joint  Publications Research Service Washing- 
ton D C 
STUDIES I N  THE BIOCHEMISTRY AND CHEMOTHERAPY 
OF NERVOUS AND PSYCHIC DISEASES 
28 Jan 1965  2 0 0  p refs Transl into ENGLISH from Zh 
Vses Khim Obshch (Moscow) v 9 no 4 1964  p 374-380  
395-443 448-455 
(JPRS 28527 TT-65-30226)  OTS $ 6  00 
CONTENTS 
1 CERTAIN ASPECTS OF THE BIOCHEMISTRY OF 
OGY OF THE NERVOUS SYSTEM A M Utevskiy and A M 
Baru p 1-19 refs 
2 CONTEMPORARY PRESENTATIONS ABOUT THE 
BIOCHEMISTRY OF PHYSIOLOGICALLY IMPORTANT DE 
RlVATlVES OF INDOLE N N Suvorov p 2 0 - 4 6  refs 
T ION A N D  THE SPECIFIC INHIB IT ION OF MITOCHON-  
DRIAL  MONOAMINOOXIDASES V Z Gorkin p 47-66 refs 
C H A N G E  OF G A M M A - A M I N O B U T Y R I C  A C I D  I N  THE 
C E R E B R A L  T ISSUE A N D  THE P H Y S I O L O G I C A L  A N D  
PHARMACOLOGICAL ACTION OF THIS ACID G Kh Bun 
yatyan p 67 -80  refs 
5 THE C H E M I C A L  M E C H A N I S M  OF THE PHYSIO 
LOGICAL ACTIVITY OF ACETYLCHOLINE A S  A BASIS  
FOR THE INVESTIGATION OF NEW M E D I C I N A L  SUB-  
STANCES M Ya M ikhe lson  and N V Khromov-Borisov 
p 81-116 refs 
6 B IOCHEMICAL PHARMACOLOGY A N D  THE ROLE 
OF HYDRAZINE DERIVATIVES I N  THERAPY OF PSYCHIC 
DISEASES M D Mashkovskiy p 117-128 refs 
7 B I O C H E M I C A L  PHARMACOLOGY A N D  USE OF 
NONHYDRAZINE ANTIDEPRESSANTS FOR TREATMENT 
OF DISEASES OF THE NERVOUS SYSTEM I P Lapin 
p 129-159 refs 
8 PSYCHOMIMETIC SUBSTANCES N N Yarovenko 
p 160-178 refs 
9 THE S I G N I F I C A N C E  OF P H A R M A C O L O G I C A L  
P R E P A R A T I O N S  U S E D  I N  THE PSYCHIATRIC CL IN IC  
A N D  INFLUENCING THE INTERCHANGE OF BIOGEN 
O U S A M I N E S  p 179-199 refs 
CATECHOLAMINES I N  THE PHYSIOLOGY A N D  PATHOL- 
3 ABOUT THE NATURE THE M E C H A N I S M  OF AC-  
4 THE PRESENT-DAY CONCEPTS CONCERNING EX- 
N65-15959# American lnst  for Research Palo A l to  Calif 
LEARNING VIA PROGRAMED READING AND CUE VERSUS 
RESPONSE IN PROGRAMED READING Technical Report 
Nos 5, 6 
Wayne Hershberger Ju l  1963  6 1  p refs 
(Contract Nonr-3077(00)1 
(AIR-C28-7/63-TR A D  415936)  
I t  was found that  discursively wr i t ten texts that were pro- 
gramed t o  include heterogeneous typography highlighting es- 
sential core content and self evaluational response i tems 
quizzing the reader on the core content were considerably 
more effective in teaching the essential material than dis- 
cursively and tersely wr i t ten texts incorporating neither program 
characteristic A fo l low up study was designed to  assess the 
relative effectiveness of typographical cueing versus self- 
evaluational responding o n  the learning and retention of  es- 
sential lesson content in both discursively and tersely wr i t ten 
texts Results indicated that under no conditions did typo- 
graphical cueing increase either the efficiency or effectiveness 
of the texts On the other hand irrespective of lesson topic 
writ ing style typography or reading abi l i ty self-evaluational 
responding facilitated both the learning and retention of  the 
content over which the reader was  quizzed R L K  
N65-15963# Air Force Systems Command Wr ight  Patterson 
AFB Ohio Foreign Technology Div  
ACTIVITY OF CYTOCHROMEOXIDASE I N  BODILY ORGANS 
OF RATS ADAPTED TO HlGHER AND LOWER TEMPERA- 
TURES 
L Janskiy 1 Dec 1964  4 p ref Transl into ENGLISH from 
Cesk Fysiol (Prague) v 11  1962 p 4 4 7 - 4 4 8  
(FTD TT 6 4  444 /1+2  A D  454385)  
Experiments conducted revealed that adaptation t o  cold 
not only influenced the relative cytochromeoxidase activity 
but also increased the weight o f  livers hearts lungs and kid 
neys while the weight  of skin and muscles dropped The in  
fluence of high temperatures in general activity compared w i t h  
that of cold however the organs in vivo showed values about 
100% higher The conclusion reached is that adaptation to  much 
higher temperatures led to  the development of a mechanism 
making total utilization of  the metabolic capacity of the tissue 
impossible R E S  
N65-16009# Indiana U Bloomington 
LINGUIST I C  TRANSFORM AT I O N  A L A N  A LY S I S Final 
Report, 1 Jan.-31 Dec 1963 
J P Thorne and J Lyons Griffiss AFB N Y ,  RADC Oct 
1964 1 2 5 p  
(Contract AF  30(602)-2951)  
(RA DC-TD R -64 -200  A D  -608747)  
The feasibility and uti l i ty o f  a kernelization procedure for 
purposes of information retrieval are presented The leading 
section discusses the problems involved in  the kernelization 
of complex English sentences Appendix I contains a detailed 
report of the kernelization procedure Appendix I1 reports o n  
a series of experiments t o  determine t o  what  extent informa- 
tion was preserved in  kernelized versions of sentences Ap-  
pendix Ill reports on a frequency count of the transforma- 
tions exhibited by a stretch of running text Appendix I V  
contains a list o f  transformational rules that have actually 
been wr i t ten w i t h  reference to  significant published (and 
some unpublished) material Author 
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N65-16027'# Naval School of Aviat ion Medicine Pensacola 
Fla 
VESTIBULAR PROBLEMS IN  RELATION TO SPACE TRAVEL 
Ashton Graybiel [19641 26 p refs Presented at the Intern 
Vestibular Symp Philadelphia 10-12 Sep 1964  
(NASA Order R 93)  
(NASA CR-60419) OTS HC $ 2  0 0 / M F  $0 50 
Current knowledge concerning the effects of high G load- 
ing weightlessness and artificial gravity on the semicircular 
canals and otolithic organs IS reviewed Addit ional studies 
needed in these areas are pointed out  Investigations are de 
scribed in  which subjects were exposed briefly i n  a rotat ing 
environment (slow rotat ion room) t o  estimate their suscepti 
bility t o  illusions and canal sickness and for a more prolonged 
period of  exposure t o  study summat ion and adaption effects 
I n  the first category normal persons experienced definite 
symptoms of canal sickness at some velocity between 5 and 
2 0  rpm Subjects w i t h  varying degrees of loss of  function 
of the sensory organs of the inner ear did not  experience such 
symptoms Animal experiments indicated that unilateral de 
struct ion of the labyrinth abolishes canal sickness only tem 
porarily but  that occluding t w o  ducts bilaterally abolishes 
all sickness permanently Under longer exposure the higher 
the rpm the more severe were the symptoms and the slower 
was the adaptation R L K  
N65-16028'# Allied Research Associates Inc Concord Mass 
REVIEW OF BIOLOGICAL MECHANISMS FOR APPLICA N65-16161# Federal Aviat ion Agency Oklahoma City Okla 
TlON TO INSTRUMENT DESIGN Third Quarterly Report 
Janet Healer 9 Dec 1964  4 p 
(Contract NASw 535)  
(NASA CR 60434 ARA 211  3) OTS HC $1  OO/MF $050 
The clarification of the mechanisms resDonsible for the 
Off ice o f  Aviat ion Medicine 
DlV lDUAL BEFORE A N D  AFTER SUFFERING A M Y 0  
CAR DIAL I N  FAR CTl ON 
John  Naughton Bruno Balke and Francis Nagle Jan 1964 
THE EFFECT OF PHYSICAL CONDITIONING OF AN IN-  
electric field sensitivity of biological organisms could have 
application t o  a number of detection systems such as the 
underwater detection devices which could detect missile carry 
ing nuclear submarines I t  was  found that electric currents 
are directed to  certain areas of  plant surfaces Some animal 
organisms were found t o  migrate toward  certain electrically 
charged areas Chemoreceptor responses i n  insects and other 
arthropods were studied, and it was found that the role of  
olfactory responses involving odor memory and spontaneous 
responses t o  odor wou ld  be valuable i n  a sophisticated navi- 
gational system Photoreceptors i n  the p lant  and animal 
kingdoms play a significant role in the orientat ion of growth 
or locomotion Many aquatic animals showed some activity 
response to  the increase or decrease of  light at extremely l ow  
intensities A comparative investigation of vertebrate otol i ths 
u a s  reviewed R E S  
N65-16106# Otis Elevator Co Brooklyn N Y Defense and 
Industrial Div 
ADAPTIVE TRAINING A N D  NONVERBAL BEHAVIOR 
Edwin M Hudson J u l  1964  1 3 6 p  refs 
(Contract N61339 1395) 
(NAVTRADEVCEN 1395 1 A D  610572)  
Seventy three male sublects were trained for a t  least 10  
hours each in  tasks which varied in either the dynamic nature 
of  the controlled plant or in the level o f  dif f iculty during practice 
Subjects were tested both during and at the end of practice on 
four dynamic tracking tasks of widely different levels of  difficulty 
and plant characteristics The results were that nearly all groups 
of  subjects trained in the adaptive modes displayed greater 
transfer from practice t o  the test condit ions than did those 
subjects w h o  practiced only on the test conditions themselves 
Author 
2 0  
12 p refs 
(Grant PHS HE-06286  0 3 )  
( A M  64-21 
Personnel engaged in aviation activities are not  exempted 
from the development of  coronary heart disease A 54-year- 
o ld  wh i te  male suffered an acute inferoseptal myocardial in-  
farct ion after he had voluntarily taken part in a regular exer- 
cise program designed t o  improve the condit ions of existing 
hyper tens ion ove rwe igh t  and hypercholestero lemia The 
postinfarct recuperation was uncomplicated Four weeks later, 
physical activities were slowly increased from day t o  day A 
remarkable progress i n  restoring cardiorespiratory efficiency 
was  observed when  the training was  switched f rom dul l  types 
of exercises to simply competit ive ball games The training re 
sponse was similar t o  that  observed in normal individuals 
Twenty and twen ty  three weeks postinfarct this individual 
was  normotensive had a normal serum cholesterol concen- 
trat ion and a near normal body weight In addition his capac- 
i ty  for making cardiorespiratory adjustments t o  high metabolic 
demands exceeded the originally established level Author 
N65-16173# Ohio State U , Columbus Aviat ion Psychology 
Lab 
E X P E R I M E N T S  O N  T E A M  T R A I N I N G  I N  A CIC-TYPE 
TASK ENVl R O N M  E N 1  
George E Briggs and James C Naylor Jun  1 9 6 4  3 9  p refs 
(Contract N61339-1327)  
(NAVTRADEVCEN-1327 1 A D - 6 0 8 3 0 9 )  
Three separate but  related laboratory experiments were 
performed w i t h  three-man teams in  a simulated radar-control 
interception task Experiment I investigated the influence of a 
replacement of one team member w i t h  a new operator the 
latter having either more or less on- the- job experience than 
N65-16136# Joint  Publications Research Service Washing 
ton D C 
EFFECT OF OXYGEN STARVATION A N D  ACCELERATION 
BUTYRIC ACIDS I N  BRAIN TISSUE 
Ye D Avenirova E M Savin and I A Sytinskiy 3 Feb 1965  
10  p refs Trans1 into ENGLISH from Vopr M e d  Khim 
(Moscow)  v 1 0  n o  6 N o v / D e c  1 9 6 4  p 5 9 5 - 6 0 0  
(JPRS 28630  TT 65 30276)  OTS $ 1  00 
The object o f  t he  experiment was  to  establish the sirnilari 
t iesand differences in the variation of  the glutamic and gamma 
aminobutyric acid ( G A B A )  contents i n  brain tissue under the i n  
fluence of overloads or oxygen starvation The results of the 
experiments indicated that (1 )  I n  acute oxygen starvation 
lcorresponding to  a stay at an altitude of 5000 to  1 0 0 0 0  
meters for 1 m in )  the content o f  G A B A  in  the rat cerebrum 
increased by 30% and in  the cerebellum by 40% in  comparison 
w i t h  the norm I n  cases of  acute hypoxia a great increase in the 
amount of GABA was  noted (2)  I n  the case of  overloads i n  
the head pelvic and pelvic-head directions at values of 1 8  9 
for 1 m i n  the GABA content remained wi th in  normal l imits 
(3 )  Various changes in the GABA content i n  the brain tissue 
under the influence of overloads and phenomena of  acute 
oxygen starvation showed evidence of a difference in  the fac- 
tors leading t o  the change in the amount of this substance 
R E S  
ON THE CONTENT OF GLUTAMIC A N D  G A M M A - A M I N O -  
N65- 1 6287 
the m a n  replaced Also investigated was the influence of task 
organization and task complexity I n  Experiment II the influ- 
ence of  training task fidelity training task organization and 
transfer task organization was examined Finally Experiment 
Ill examined the influence of  different amounts of  experience 
on t w o  kinds of  training task organization and of transfer task 
organization Replacement effects were significant but of  short 
duration bu t  transfer task organization effects were of longer 
duration w i t h  performance on an independent task organiza- 
t ion superior to  that  o n  an interaction version except when 
preceded by  individual training and/or training specifically on 
communicat ion procedures Author 
N65-16185# Federal Aviat ion Agency Oklahoma City Okla 
Office of  Aviat ion Medicine 
THE SIZE CUE TO VISUALLY PERCEIVED DISTANCE 
Walter C Gogel J a n  1 9 6 4  27 p refs 
( A M  -64-  13) 
Evidence indicates that both perceived size S' and retinal 
size # are involved in  bo th  the relative and familiar size cue t o  
relative depth There is  also evidence t o  indicate that the 
familiar size cue cannot be subsumed under the relative size 
cue But bo th  types of  size cues can be included under the 
concept of perceived size per uni t  of  retinal size ( S ' / # )  I t  IS 
asserted that the perceived depth between objects as deter- 
mined by the size cue is a function of  the value of s'/# as- 
sociated w i t h  each of the  objects Evidence relevant t o  speci- 
fying the relation between values of S'/O and perceived depth 
is evaluated w i t h  respect t o  methodological problems in- 
volved in the use o f  comparison fields Author 
N65-16207# Jo in t  Publications Research Service. Washing- 
ton. D.C. 
INVESTIGATIONS IN INDUSTRIAL HYGIENE' AND oc- 
CUPATIONAL PATHOLOGY [ISSLEDOVANIYA PO GIGIY- 
ENE TRUDA I PROFESSIONAL'NOY PATOLOGII] 
Ye. Te. Andreyeva-Galanina 1 1  Feb 1 9 6 5  145 p refs Transl. 
in to  ENGLISH from the  Trans. of the Leningrad Sanit.-Hyg 
Med.  Inst .  (Leningrad), v. 75, 1963 p 7-56, 62-68. 74-90. 
94, 101-1 18, 132-143,231-251 
(JPRS-28721: TT-65-30312)  OTS. $4 .00  
Papers are presented on a variety of  subjects related t o  
vibration sickness, the effects of  local and total  vibration o n  
different animal and human subjects. the vibration damage 
t o  tissues as an occupational hazard. the use of vibration ab- 
sorbers t o  protect workers, and the toxicology of various freon 
gases. D.E.W. 
N65-16215# Federal Aviat ion Agency. Oklahoma City Okla 
Civil Aeromedical Research Inst  
DIORESPIRATORY CAPACITY: A N  EXPERIMENTAL EVAL- 
UATION OF TREADMILL A N D  STEP TEST PROCEOURES 
Francis Nagle and Bruno Balke Jan 1 9 6 4  1 4  p refs 
THE GRADATIONAL STEP TEST FOR ASSESSING CAR- 
( A M  -64-3)  
A suitable stepping device and a feasible testing proce- 
dure evolved for the assessment of  functional adaptive capacity 
This test provides for minute-by-minute increments of  energy 
expenditure in mult ip les of the basal metabolic rate (Mets) 
ranging from 2 5 t o  15  M e t s  w i th in  a 25-minute period in 
tests w i t h  normal individuals A modif ied test (slower stepping 
rate and different step increments) is suggested for the evalua- 
t i on  of  patients or other individuals w i th  severely reduced 
w o r k  capacity I n  this test the energy demands progress f rom 
2 5 t o  9 Mets  w i th in  a 20 t o  2 2  minute period Author 
N65-16216# Federal Aviat ion Agency. Oklahoma City. Okla. 
Civil Aeromedical Research Inst .  
DESIGN A N D  PERFORMANCE CHARACTERISTICS OF A 
MECHANICALLY D R I V E N  VESTIBULAR STIMULATOR 
William E. Coll ins and Harlie W .  Huffman Oct. 1 9 6 4  1 1  p 
(AM-64-15) 
A mechanical-drive angular acceleration device was de- 
signed and constructed for use as a vestibular stimulator. Cali- 
bration data obtained w i t h  a tachgenerator. an angular acceler- 
ometer, and an electronic counter indicate that  accelerations at  
all rates below 25" /sec2 and t o  all terminal velocities less than 
2 5  rpm are linear, and that max imum trial-to-trial variability 
between0.25"/sec2and 20"/sec2does not exceed 1 0 . 0 2 "  /sec2 
or * l .O%of  the acceleration rate, whichever is  larger. Thus, the 
stimulator may be used for a large number of vestibular ex- 
periments where rates of  acceleration and terminal velocities 
are not required t o  exceed 20" /sec2 and 2 5  rpm. respectively. 
Author 
N65-16276*# Resources Research, Inc., Washington. D.C. 
RADIOISOTOPIC B I O C H E M I C A L  PROBE FOR EXTRA- 
TERRESTRIAL LIFE Quarterly Progress Report No. 1 1  
Gilbert V Levin e t  al 15  Jan. 1 9 6 4  5 8  p 
(Contract NASr-10)  
(NASA-CR-55529) OTS. HC $3 0 0 / M F  $0 5 0  
Four remote field tests, conducted at sites selected for 
adverse environmental conditions, were successful in detecting 
life w i th in  very short t ime periods The sites tested were. Or- 
ange, Virginia. which provided a hard. clay soil of  high iron 
content at the surface; Sheep Mountain in  White Mountains. 
California, wh ich  provided an altitude of  1 2 2 0 0  feet. an area 
above the tree l ine. and extremely rocky terrain: Death Valley, 
California. wh ich  provided an arid, sandy region, and the 
Salton Sea area of  the Imperial Valley. also in California This 
last site provided a surface soil that was  hard, rocky. and of  high 
salt content. I n  spite o f  some minor operational and mechan- 
ical problems, metabolic responses were positive. rapid. and 
distinct. Studies were also conducted to  enhance the growth  
of pure culture and mixed populations f rom soils. R.T K .  
N65-16278'# Stanford U Calif 
THE FLUOROMETRIC ASSAY OF SOIL ENZYMES 
Lawrence Hochstein J a n  1962 41  p 
(Grant NsG 81-60)  
(NASA-CR-509191 OTS HC $ 2  OO/MF $0 5 0  
Fluorometric assays of  phosphatase and leucyl aminopep- 
tidase (peptidase) are described I n  general the  enzymic 
activities were  detectable after short incubation t imes and re- 
quired relatively small quantit ies of  soil The assays are com-  
plicated by the native fluorescence of  soil by an apparent 
quenching of fluorescence by soil in the phosphatase assay. 
and by  the association of  enzymic activity w i th  soil particles 
A to ta l  of  59  soil samples was screened for phosphatase ac 
tivity There seem t o  be t w o  kinds of phosphatase activity in 
soil, one that exhibits maximum activity in  an alkaline environ- 
ment and one that is more active in  an acidic environment 
The presence of  soil aminopeptidases was assayed using L- 
leucyl @ naphthyl amide as the substrate Thirty five soils were 
surveyed for peptidase activity Results are presented in  tables 
and graphs D E W  
N65-16287# Air Force Systems Command. Wright-Patterson 
AFB. Ohio Foreign Technology Div 
ON THE STAND OF M U D R .  J. STEPANEK IN  THE DISCUS- 
S ION A B O U T  N A T U R A L  A N D  SOCIAL ASPECTS I N  
H U M A N  PSYCHOLOGY 
21 
N65-16291 
J Beranek and V Tlusty 5 Dec 1964  8 p Transl into ENG- 
LISH from Cesk Psychiat (Czechoslovakia) v 59. no 1, 1963 
p 66-68 
(FTD-TT-64-65/ 1, AD-451788)  
A detailed rebuttal is presented to  discredit the comment 
of  Stepanek on a paper by Moner t  that had been given at a 
conference held at the Faculty of General Medicine in Prague 
The argument stems from an identification of human psychol- 
ogy w i t h  physiological processes, I e the assumption that 
psychic l aws  are independent o f  social conditions D E W  
N65-16291# Air Force Systems Command Wr ight  Patterson 
AFB Ohio Foreign Technology Div 
A D A P T A T I O N  OF PHYSIOLOGICAL H O M O I S O T H E R M  
PROPERTIES TO COLD 
L Jansky 8 Dec 1964  44 p refs Transl into ENGLISH from 
Cesk Fysiologie (Czechoslovakia) v 12. no 2. 1963 p 105- 
125 Presented at the Seminar of Physiolog lnst  of Czech 
Acad of  Sci Liblice 1 0  Oct  1962  
(FTD-TT-64-445/ 1 +2 AD-455488)  
Acclimation and acclimatization changes were investigated 
in order to  define clearly the changes that occur in an organism 
under the effect of artificial and natural cold st imuli  Male rats 
were acclimated to  cold temperatures ( + 6 " C )  and were then 
studied for acclimation mechanisms and cold resistance Cold 
adaptation was found t o  be primarily a metaboblic adaptation 
coupled w i t h  the gradual development of a new chemical 
thermoregulation component that  promotes heat generation in 
the muscles An extensive discussion of shivering and non 
shivering thermogenesis is given Other discussions are given 
of  changes in  weight in physiological properties of the circula- 
tory system in hormones and hormone production in tissue 
metabolism and in peripheral zones directly exposed to  the 
cold and of  pathological changes after exposure to  cold 
Accl imation and its relation to accl imation changes are briefly 
treated and a few experiments studying cold adaptation i n  
. human beings are reported D E W  
N65-16299# School of Aerospace Medicine. Brooks AFB 
Tex Environmental Systems Dept  
BACTERIOLOGIC POTABILITY OF CONDENSATE WATER 
FROM HEAT EXCHANGERS OF PRESSURE SUITS 
James E Moyer and Y Z Lewis Nov 1964  10 p refs 
( S A M  -TD R-64-66 AD-455390)  
The possibility of utilizing water condensates recovered 
from the heat exchangers of pressure suits as an emergency 
source of drinking water was investigated Five-hour con- 
densate samples were collected and subjected t o  quantitative 
and qualitative bacteriologic analysis Results indicate that 
condensate water may  serve as an emergency source of potable 
water provided it is consumed wi th in  a short period of t ime 
after collection Storage of  the condensates results i n  a water 
of an unacceptable bacteriologic purity for imbibit ion purposes 
Author 
N65-16303. # National Aeronautics and Space Administrat ion. 
Washington. D C 
BIO-LIKE STRUCTURES [BIOPODOBNYYE STRUKTURY] 
V 0 Kalinenko Jan 1965 12 p Transl into ENGLISH from 
Nauka I Zhizn' (Moscow). no 8, 1963 p 67 -70  
(NASA-TT-F-9244)  OTS HC $ 1  0 0 / M F  $0 5 0  
This article deals w i th  the origin and creation of primary 
organisms I t  describes the natural method of the formation 
of cells Experiments carried out by Russian scientists are 
explained in  which electrical currents are used t o  create l iving 
organisms A process referred to  as energobiosis IS described 
Photographs are given showing the various stages of develop- 
ment  o f  these organisms Author 
N65-16304*#  National Aeronautics and Space Administrat ion 
Washington D C 
HYDREMIA A N D  HYDREMIC EDEMA [UEBER HYDRAMIE 
U N D  HYDRAMISCHES OEDEM] 
J Cohnheim and L Lichtheim Feb 1965  49  p refs Transl 
into ENGLISH from Arch Pathol Anat  Physiol (Berl in) 
v 6 9  1877 p 1 0 6 - 1 4 3  
(NASA-TT-F-9247)  OTS HC $ 2  OO/bIF $0 5 0  
Experiments were made by inject ing large amounts of 
salt solut ion into the jugular vein of  dogs and rabbits w i th -  
out damaging the red corpuscles N o  trace of skin edema was  
found Changes in  the bloodstream velocity of frogs dogs 
and rabbits were determined from observations of the mesen- 
terium the tongue and the skin under the microscope HV 
dremic plethora leads to  a considerable increase in  the transu- 
dation into the tissue of many organs The organs found tO 
be edemic were not those observed in this state in hydropic 
kidney patients A new interpretation of hydrops in kidney 
patients is a t tempted Author 
N65-16319 '#  Florida State U Tallahassee lnst for Space 
Biosciences ' 
T H E  CATALYTIC D E C O M P O S I T I O N  OF GLUCOSE I N  
AQUEOUS SOLUTION BY THERMAL PROTENOIDS 
Sidney W Fox and Gottfr ied Krampitz [19641 1 4  p refs Sub- 
mi t ted for Publication 
(Grant NsG-173  62) 
(NASA-CR 60569)  OTS HC $ 1  OO/MF $0 5 0  
The catalytic act ivi ty reported is related t o  the decomposi- 
tion of uniformly labelled C'4-glucose t o  C1402 at a l ow  rate 
of  conversion Experimental evidence indicates that  at least 
a small  fract ion of  the glucose is first converted to  glucuronic 
acid which is then decarboxylated and that each of  these t w o  
reactions is catalyzed in aqueous solut ion by proteinoid pre- 
pared by thermal condensation of dry amino acids mixed in  
D E W  appropriate proport ions 
N65-16326*#  Stanford U Calif Medical School 
MEMBRANE SEPARATION 
Jerry Lundstrom M a y  1963 3 4  p refs 
(Grant NsG-81-60 )  
(NASA-CR-51103)  OTS 
Methods of  determining the permeability coefficient in 
gas-membrane-gas systems from the permeabil i ty curves are 
reviewed these curves show the accumulated moles of solute 
in the downstream chamber as a function of t ime As  a result 
o f  a literature search for permeability coefficient values for 
CO2 and conversion of  these values to common units of cm2/ 
sec a table comparing the permeability of the fol lowing m e m -  
branes is presented silicone rubber polyvinyl chloride w i t h  
2 0  parts of d i (2-ethy l  hexyl) phthlate plasticizer natural rubber 
Teflon polyethylene. and porous glass Preliminary results 
o f  dye permeabil i ty studies are presented in which silicone 
rubber Teflon and polyethylene were measured for their 
permeabil i ty t o  disodium fluorescein Experiments involving 
disodium fluorescein and disodium eosin permeabilities to  
cellophane are also reported An  approximation is  made of 
the separation that  a silicone rubber membrane would provide 
i n  a l i fe-detection device using the permeabil i ty data for carbon 
dioxide and for disodium fluorescein as a crude approximation 
to  the permeabil i ty o f  organic metaboli tes D S G  
HC $2  OO/MF $0 5 0  
2 2  
N65-16328'# Stanford U Calif Instrumentation Research 
Lab 
CYTOCHEMICAL STUDIES OF PLANETARY MICROOR- 
GANISMS-EXPLORATIONS I N  EXOBIOLOGY Status Re- 
port, Mar. 1 ,  1962-Apr. 1,  1963 
Joshua Lederberg and Ell iott Levinthal 119631 63 p refs 
(Grant NsG-81-60)  
(NASA-CR-51096)  OTS HC $ 3  O O j M F  $0 7 5  
Exobiological and related cytochemical discussions are 
presented as fo l lows (1)  the general problem of the quest for 
signs of  l i fe. (2) the mult ivator-anattempt to  generalize the 
instrumental requirements of exobiological experiments, (3) 
assays being developed for inclusion in the multivator-hydrolytic 
assays and techniques of  membrane separation t o  measure 
the production o f  molecules w i th  membrane transmission 
properties differing widely f rom those of the substrate (4) 
the  appl icat ion of  video-scanning techniques t o  biological 
problems (5) the exploitation of  the possibil i t ies of  computer 
technology as applied t o  the problems of  exobiology Also 
presented is a l ist of  papers and seminars presented by  members 
of  the Instrumentat ion Research Laboratorv I V L  
~~ ~~ 
N65-16328 
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IAA ENTRIES 
A65-14150 
DETECTION O F  MARKOVIAN SEQUENCES O F  SIGNALS. 
Mor ton  P. F r i e d m a n  and Edward  C. C a r t e r e t t e  (Ca l i fo rn ia ,  
Un ive r s i ty .  Dept. of Psycho logy ,  Human  Communication L a b o r a t o r y ,  
Los Ange le s ,  C a l l f . ) .  
(Acous t i ca l  Soclety of A m e r i c a ,  Mee t ing ,  67th.  New Y o r k ,  N. Y 
. . M T b - 9 ,  IYb4. ) 
Acous t i ca l  Soc ie ty  of A m e r i c a ,  J o u r n a l ,  vol. 36, Dec .  1964, 
D. 2334-2339.  17 r e f s .  
R e s e a r c h  suppor t ed  b y  NASA, Navy,  and U. S .  Pub l i c  Hea l th  S e r v i c e  
cpon  de tec t ion  in a two-alternative t e m p o r a l  f o r c e d - c h o i c e  t a s k  with 
f eedback .  In the  e x p e r i m e n t ,  t h r e e  o b s e r v e r s  l i s t ened  t o  a weak  
p u r e  tone embedded  i n  no i se  whose  p robab i l i t i e s  of o c c u r r e n c e  and 
r epe t i t i on  in a n  in t e rva l  w e r e  gove rned  by a f i r s t - o r d e r  M a r k o v  
p r o c e s s .  
f e r e n t  Markov  c h a i n s .  
de t ec t ions  to f a l s e  a l a r m s  f i t s  individual  s e t s  of d a t a  we l l ,  In a g r e e -  
m e n t  with the t h e o r y  of s igna l  de t ec t ab i l i t y ,  e z c e p t  that  ( 2 )  de t ec t lon  
IS h ighe r  fo r  m o r e  e x t r e m e  repe t i t i on  probabilities; ( 3 )  r e s p o n s e s  
depend  s t r o n g l y  on the  p rev ious  s t i m u l u s  with (4 )  the dependence  
being pecu l i a r  t o  a g lven  c h a m ;  (5 )  de t ec t ion  p robab i l i t i e s  i n c r e a s e  
du r ing  r u n s  of s igna l s  i n  the s a m e  I n t e r v a l ,  h o w e v e r ,  (6 )  p robab i l i t y  
of de t ec t ion  o n  the  f i r s t  t r i a l  of a r u n  in  a g iven  in t e rva l  d o e s  not  
depend  011 the  Length of  t he  p r r c e d i n g  r u n  in  the  o t h e r  i n t e rva l .  
Inves t iga t ion  of the in f luence  of c o n s t r a i n e d  s t i m u l u s  s e q u e n c e s  
E a c h  o b s e r v e r  l i s t ened  to  e x a m p l e s  of e a c h  of nine d i f -  
It 1s found that  ( I )  a s ing le  funct ion r e l a t ing  
(Au thor )  V .  P. 
A65-14157 
C 0 2  REBREATHING STUDY. 
G i l b e r t  M o s e r  a n d  P. J .  Ho l sbe rg  ( E l e c t r o n i c  A s s o c i a t c s ,  I n c . ,  
P r i n c e t o n ,  R u t g e r s  Universi ty- ,  Co l l cgc  of Enginccr :ng,  N e w  
B r u n s w i c k .  N. J .  ). 
I n s t r u m e n t s  a n d  C o n t r o l  S y s t e m s ,  vo l .  37 ,  Dec .  1964, p. 122-124. 
D e s c r i p t i o n  of a s p e c i a l i z e d  human-body s imnla t ion  m a d e  t o  
d e t e r m i n e  the  d e g r e e  of c o r r e l a t i o n  ex i s t ing  between a s u b j e c t ' s  
m i x e d ,  venous ,  COz  p a r t i a l  p r e s s u r e  and  t h e  COL p a r t i a l  p r e s s u r e s  
ex i s t ing  in  a bag of f i x e d  vo lume  f r o m  which t h e  sub jec t  r e b r e a t h c s  
f o r  a s p e c l f l c d  tnne. 
g iven  a n d  t h e  phys ica l  cons t an t s  needed  f o r  t he  s imula t ion  a r e  p r e -  
s en ted .  I l l u s t r a t i o n s  include:  s y s t e m  r e s p o n s e  f o r  above - .  n e a r - .  
a n d  b e l o w - n o r m a l ,  i n i t i a l ,  COz p a r t i a l  p r e s s u r e ,  and  a s y s t e m  
d i a g r a m  of t h e  ana log  s i m u l a t o r .  
T h e  de r iva t ion  of  the m a t h e m a t i c a l  mode l  is 
D. H.  
A65-14237 
CHANGES IN LUNG VOLUMES O F  EMPHYSEMA PATIENTS UPON 
SHORT EXPOSURES T O  SIMULATED ALTITUDE O F  18 ,000  F E E T .  
R. L. Yanda (Hosp i t a l  of the Good S a m a r i t a n ,  Inha la t ion  T h e r a p y  
D e p t .  and  H y p e r b a r i c  R e s e a r c h  and  T h e r a p y  Unit ,  L o s  Ange le s ,  
Ca l i f . )  a n d  H .  L .  H e r s c h e n s o h n  (Doug las  A i r c r a f t  Co., I n c . ,  
Santn Monica ,  Ca l i f .  ). 
A e r o s p a c e  Med ic ine ,  v o l .  35, D e c .  1964, p .  1201-1203. 
o b s t r u c t i v e  p u l m o n a r y  e m p h > s c m a .  
s e m a  pa t i en t s  t o  a l t i t ude  l c i c l s  of 18, 000 f t  (one-half  a t m o s p h e r e )  
on t h e  b a s i s  of a s p e c i f i c  s equence  and  type  of  e x p o s u r e  r e s u l t e d  i n  
both c l in i ca l  bene f i t  a n d  s ign i f i can t  s t a t i s t i c a l  change  In r e s i d u a l  
v o l u m e  (4  out o f  4) ;  In v i t a l  capac i ty  ( 3  out of 4 ) .  a s t a t i s t i c a l  change  
in  e x p i r a t o r y  r e s e r v e  (3  out of 4 ) ;  and  n o  change  in  r e s t i n g  oxygen 
consumpt ion  p e r  minu te  (4 out  of 4 ) .  
r e s u l t s  f r o m  h y p e r b a r i c  e x p o s u r e s  t o  2 a t m .  
c o n s i d e r e d  to  b e  i u r t h c r  p robab le  v e r i t i c a t i o n  of the  t h c o r y  of 
p r e s s u r e  g r a d i e n t  e f f e c t ,  and f u r t h e r  ampl i f i ed  and  m o r e  de t a i l ed  
s t u d i e s  a r e  ind ica t ed .  F . R . L .  
D i s c u s s i o n  of  the e f f ec t  of hypobar i c  e x p o s u r e  upon c h r o n i c  
E igh t  e x p o s u r e s  of f o u r  ernphy-  
T h e s e  f indings p a r a l l e l e d  
T h e s e  f indings a r e  
A65-14240 
HUMAN CHORIORETINAL BURNS FOLLOWING HIGH ALTITUDE 
NUCLEAR DETONATIONS, 
J a m e s  F. C u l v e r  (USAF. S y s t e m s  C o m m a n d ,  A e r o s p a c e  M e d i c a l  
Div. ,  School  of  A e r o s p a c e  Med ic ine ,  Ophthalmology Dep t . ,  B r o o k s  
AFB, T e x . ) ,  N o r r i s  L.  Newton (USAF Hosp i t a l ,  C a r s w e l l  A F B ,  
Tex . ) ,  R o b e r t  P e n n e r  (U. 5. A r m y ,  T r i p l e r  G e n e r a l  Hosp i t a l ,  
Honolulu, Hawaii) ,  and  R o b e r t  W .  Ne id l inge r  (U .S .  A r m y ,  W a l t e r  
Reed A r m y  M e d i c a l  C e n t e r ,  W a l t e r  R e e d  G e n e r a l  Hosp i t a l ,  W a s h -  
ington, D . C . ) .  
Aerospace  Med ic ine ,  vo l .  3 5 ,  D e c .  1964, p .  1217-1220. 8 r e f s .  
R e s e a r c h  suppor t ed  by the Defense  Atomic  Suppor t  Agency.  
D i s c u s s i o n  of two c a s e s  of c e n t r a l l y  loca t ed  c h o r i o r e t i n a l  
bu rns .  T h e s e ,  the f i r s t  two known c a s e s  o c c u r r i n g  f r o m  h igh  
altitude t h e r m o n u c l e a r  de tona t ions ,  o c c u r r e d  du r ing  O p e r a t i o n  
Fishbowl in O c t o b e r ,  1962, when c h o r i o r e t i n a l  bu rns  w e r e  a c c i d e n -  
tally s u s t a i n e d  b y  a U . S .  A L ~  F o r c e  s e r g e a n t  and a U . S .  Navy pet ty  
o f f i ce r .  
m i s s i l e - d e l i v e r e d  dev ice .  
goggles in  p r o p e r  pos i t i on  a t  t i m e  z e r o .  
symptoms  r e p o r t e d  by e a c h  sub jec t  involved a t r a n s i e n t  bl inding 
which c l e a r e d  r a t h e r  r ap id ly ,  l eav ing  a c e n t r a l  "glowing" pos i t i ve  
sco toma  fol lowed by a s m a l l  c e n t r a l  nega t ive  s c o t o m a .  The  r e s u l t s  
of va r ious  examina t ions  a r e  ex tens ive ly  d e s c r i b e d .  
made tha t  t h e s e  unfortunate  inc iden t s  p r e s e n t e d  a n  unusua l  oppor tu -  
nity f o r  c a r e f u l  and de ta i l ed  s tudy  of c e n t r a l l y  loca t ed  c h o r l o r e t l n a l  
burns.  and  w e l l  i l l u s t r a t e  that  the e x a c t  s i z e  a n d  pos i t i on  of s u c h  
les lons a r e  m o s t  s ign i f i can t .  An Impor t an t  l e s s o n  t o  be d r a w n  f r o m  
a study of t h e s e  c a s e s  is t ha t  c h o r i o r e t i n a l  b u r n s  d o  n o t  o r d i n a r i l y  
r e su l t  i n  comple t e  b l indness ,  and incapac i t a t ion  depends  upon the  
exact  l oca t ion  and  s i z e  of  t he  l e s i o n .  F . R . L .  
T h e  inc iden t s  o c c u r r e d  a t  night  f r o m  a v e r y  high a l t l t ude  
Ne i the r  sub jec t  had h i s  p r o t e c t i v e  
The  ini t ia l  sub jec t ive  
C o m m e n t  i s  
A65-14364 
RELIABILITY AND T H E  MAN SUBSYSTEM. 
D.  A m o r e l l i ,  J .  T .  Ce len tano ,  and B. G. P e t e r s  (Nor th  A m e r i c a n  
Aviat ion,  I n c . ,  S p a c e  and  I n f o r m a t i o n  S y s t e m s  D i v . ,  Downey,  
IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY 
AND SCIENCE,  5TH, TOKYO, J A P A N ,  S E P T E M B E R  2 - 7 ,  1963.  
PROCEEDINGS. [A65-14290 05-31] 
Edlted by T s u y o s h i  Hayash i .  
Tokyo. ACNE C o r p . ,  1964, p. 931-942. 7 r r l s .  
m a n  t o  to t a l  s y s t e m  re l i ab i l i t y .  
re l iabi l i ty  a r e  c o n s i d e r e d .  E x a m p l e s  of manls  con t r ibu t ion  to t h e  
reliability of a i r c r a f t  a n d  s p a c e c r a f t  s v s t e m s  a r e  d i s c u s s e d .  T h e  
following Lonclusions a r e  s t a t e d :  (1) ac tua l  re : iabi l i tv  of s p a c e  
s y s t e m s  \bithout m a n  wil l  not be the  s a m e  a s  p r e d i c t e d  r e l i ab i l i t y ;  
( 2 )  m a n  a s  a s u b s ) s t r i n  p r o \  i des  thc  m e a n s  by which p r e d i c t c d  
rel iabi l i ty  \ill1 b c  ob ta in rd ;  [3 )  al though m a n ' s  r o l e  a s  a n  o p e r a t o r  
and d e c i s i o n  m a k c r  is i i t a l .  h i s  ab i l i t y  to  manua l ly  o v e r r i d e  In the  
c i e n t  of s y s t e m  ma l fun r t ion ,  and  h i s  ab i l i t y  t o  ma in ta in  and  r e p a i r  
a r e  v i t a l  componen t s  t ha t  wil l  a s s u r e  mission s u c c e s s ,  and  (4 )  a 
space  veh ic l e  i n  which m a n  1s included should ut i l ize  h i s  capab i l i t i e s  
to  the f u l l e s t  a n d  not b e  d e s i f n t d  a s  a n  au tomat i c  s y s t e m  with m a n  
a s  a p a s s e n g e r  only.  
Calli.  ). 
D ~ s c u s s i o n  of  t h e  concept  of r e l i ab i l i t y  and  the  r e l a t i o n s h i p  of 
T c c h m q u r s  of de t e rmin ing  
M .  h4. 
A65-14380 
WATER SOURCES DURING MANNED S P A C E  MISSIONS. 
F r a n k  J .  Hcndel  (Nor th  A m c r i c a n  A \ i a t i o n ,  I n c . ,  S p a c e  and  
In fo rma t ion  S y s t e m s  D I ~ .  , Downry ,  Ca l i f .  ). 
IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY 
AND SCIENCE,  I T H ,  TOKYO, J A P A N ,  SEPTEiMBER 2 - 7 ,  1963, 
PROCEEDINGS. lA65-14290 05-311 
EdLted by T s u y o s h i  Hayash l .  
Tokyo, AGNE C o r p . ,  1964. p. 1101-1106. 
The subjc'cts c o n s i d e r e d  a r e  catalytic w a s t e  r c c o v e r y  and  w a t c r  
r r c u v e r y  i r o m  Iucl c e l l s .  
rc ,quiremcnt  fo r  a m o d e r a t r l y  ac t ibc  m a n  1s a t  l e a s t  7 l b / d a y .  T h l s  
includes a rninin1uni amoun t  of iLatrr  f o r  \ l a sh ing .  Was te  a n d  w a t e r  
inanagctncnt  s y s t c m s  f o r  s p a c e c r a f t  o n  long iniss~ons m u s t  b e  s e l l -  
su ihc ien t .  
I .  
D e s c r i p t i o n  0 1  a s y s t e i n  of w a t e r  r e c o \ e r y  f r o m  h u m a n  w a s t e .  
It IS s t a t r d  tha t  the a v e r a g e  w a t e r  
O n e  mcthod  tha t  w d l  recover potable  w a t e r  f r o m  a l l  
25 
A65- 1 438 1 
26 
A65- 1 457 5 
Expt . r imcn ta l  i n i c s t ipa t ion  to  d i s c o v e r  thv following: (1) 
whe the r  t c inpora ry  d i s o r d e r s  o r  per~mancnt  ddrr1agt.s due  t c  oxygen  
tox icos i s  c a n  bc o b s t , r v r d  th rough  a retinoscope a f t c r  t h r  sub jcc t  
has b e e n  under  L a r i o u s  3 ' s :  and ( 2 )  !vI>cthcr a subject that  h a s  !heen 
exposed  f u r  a long t inie  t u  a n  o h y g r n - r i c h  e n v i r o n m e n t ,  suff ic lcnt  
t o  c a u s e  u x y ~ r n  t o x i i o s i s ,  I S  ~norc) o r  l e s s  s u s c r p t l b l e  to  g - b t r c s s .  
The  fol lowing r e s u l t s  a r c  r e p o r t e d :  ( I )  oxygen e u p o s u r e .  ~ L C I I  whcn  
I ts  du ra t ion  1s long cnough  t o  Lause O L  t o x i c o s i s ,  is c l e a r l y  
e f f ec t ive  i n  p r e i e n t i n g  tht. fa ta l  c f f e c t  of s t agnan t  anox ia  produeed 
by the  g - s t r c ' s s ,  (2)  t h c  pu l se  r a t e  of  an ln i a l s  cxposed t o  O2 shows  
no def ini te  i n c r v a s e  j u s t  a f t e r  the posi t ive g - > t r e s s ,  and  ( 3 )  some 
c h a n g e s  LIT t he  r e t inoscop ic  p i c t u r e s  of a n i m a l s  t ha t  w c r c  both 0 2 -  
exposed  and  g - s t r c s s e d .  o r  i n  t hose  tha t  \+ere o n l y  O ~ - L X ~ U S C ~ ,  
w e r e  found.  (Au thor )  M. M.  
A65-14524 * 
APPLICATIONS STEMMING F R O M  BIOASTRONAUTICS, 
P a u l  A.  C a m p b e l l .  
Southwest  R e s e a r c h  Inst i tute  and USAF, In t e rna t iona l  Sympos ium 
on B ioas t ronau t i c s  and the  E \p lo ra t ion  of Space ,  3 r d ,  San  Antonio,  
T c Y . ,  Nov. 16-18. 1964, P a p e r .  12 p. 31 r e f s .  
c r o s s i n g  ovcr f r o m  h ioas t ronau t iL i  and a e r o b p a i r  m r d i c i n e  
into o the r  a r v a s  of c n d c a v o r .  
have b e r n  f a thv red  more  or  l e s s  r r c P n t l y ,  b y  a e r o s p a c e  med ic ine  
o r  b loas t ron . iu t i r s ,  o r  r e p r e s e n t  ' 'hpl l l  - o v e r s "  f r o m  the a e r o s p a c e  
e f fo r t  into m r d l c a l l y  o r i cn ted  s c ~ c n c c s .  The  app l i ca t ions  In many  
Lnstanccs r e f v r  to  fu ture  cons ide ra t ions  and a r e  in some c a s e s  
speculative. 
p a r t  of the s t o r y ,  .AS I t  g r o w s  day  by d a y .  
h y d r a z i n r  c h r m i s t r y  s p r r a d s  Into the s e a r c h  fo r  t r a n q u i l i z e r s  and 
an t i - tubprcu lus i s  d r u g s .  
lined k i t chenware  d e c r r a s e s  < h o l e s t e r o l .  
b e s i d e s  he lp ing  the  a s t r o n a u t ,  m a y  i o n i e d a y  u s e  the r e f u s e  of c i t i r s  
t o  s u p p l e m e n t  c l e c t r i c  power s o u r ~ c s ,  o r  u s c  the con ten t s  of the 
s e a  to  powcr buoy l ights  t o  g u a r d  5 c a  l a n e s .  M. M.  
Di scuss ion  of fo r tuna te  e d u c a t r d  acc iden t s  f r o m  apace  p r o g r a m s  
Applicat ions a r e  c o n s i d c r r ~ d  which 
It L S  concluded tha t  the l i s t  >upp l i ed  t r l l s  only a s m a l l  
Knowledge coming f r o m  
G r c a s e l e s s  cooking 111 t h r r m o p l a s t i r -  
Biological  fut.1 c e l l s ,  
A65-14526 it 
THE LABYRINTH AND S P A C E  FLIGHT.  
Ashton G r a y b i e l  (U. S. Naval  School of Aviat ion Mrd ic ine ,  P c n s a c o l a ,  
Fla. ). 
Sou thwes t  R e s e a r c h  Ins t i t u t e  and USAF, In t e rna t iona l  Sy-miosium 
on B ioas t ronau t i c s  and the Exp lo ra t ion  of Space, 3rd.  ban Antonio,  
T e x . ,  Nov. 16-18, 1964, P a p e r .  5 2  p. 45 r e f s .  
NASA G r a n t  No.  R - 9 3 .  
Br i e f  r e v i e w  of s o m e  of the r c c e n t  v x p e r i m e n t a l  f indings b e a r -  
The  s u b j e c t s  
ing on the r o l e  of thc o to l i t h s  and , e m i c i r c u l a r  c a n a l s  i n  a we igh t -  
l ess  veh ic l e  o r  a ro t a t ing  s p a c e c r a f t  i n  o r b i t a l  f l ight .  
c o n s i d e r e d  a r e :  (1) t he  ves t lhu la r  o r g a n s ,  ( 2 )  w e i g h t l e s s n e s s ,  and 
( 3 )  ro t a t ing  e n v i r o n m e n t .  It 1s s t a t ed  tha t  the inabi l i ty  to  s i m u l a t e  
adequa te ly  the  we igh t l e s s  s t a t e  unde r  t e r r e s t r i a l  condi t ions p r e s e n t s  
a p r o b l e m  in  m e a s u r i n g  the suscep t ib i l i t y  of potentla1 a s t r o n a u t s ,  
and e s p e c i a l l y  of s p a c e  p a s s e n g e r s  without  g r e a t  r ~ p e r i c n c e  i n  
a i r c r a f t .  One poss ib i l i t y  is to  d e t e r m i n e  t h e i r  suscep t ib i l i t y  t o  
mot ion  sickness In d i f f e r e n t  f o r c e  e n v i r o n m e n t s  which expose  the  
o to l i t h s ,  bu t  not the c a n a l s ,  to  b i z a r r e  s t imu la t ion .  E s t i m a t e s  
b a s e d  on t h e s e  p red ic t ions  could be va l ida t ed  in ac tua l  spacef l ight .  
I t  1s s t a t e d  t h a t ,  a l t hough  the e x p c r l e n c e  1s l i m i t e d ,  It L S  i m p o r t a n t  
t o  men t ion  tha t  p e r s o n s  e i t h e r  with s l i gh t ly  " s u p p r e s s e d "  fun r t lon  
of t he  s e m i c i r c u l a r  c a n a l s  a s  m e a s u r c d  b y  the  c a l o r i c  t e s t ,  o r  
hab i tua t ed  t o  ro t a t ion  a t  10. 0 r p m .  a r e  not  hand icapped  suff ic ient ly  
t o  p r e v e n t  t h e i r  c a r r y m g  out  a l l  of t h e i r  d u t i c s .  M. M. 
A65-14528 = 
CIRCULATORY A S P E C T S  OF MANNED S P A C E  FLIGHT.  
L a w r e n c e  E .  L a m b  (USAF,  Sy-stems C o m m a n d ,  A e r o s p a c e  Med ica l  
D i v . ,  School  of A e r o s p a c e  Medicine, B r o o k s  A F B ,  Tex .  ). 
Sou thwes t  R e s e a r c h  Ins t i t u t e  and USAF, In t e rna t lona l  Sympos ium 
o n  B ioas t ronau t i c s  and  the  Exp lo ra t ion  of Space ,  3rd,  San  Antonio,  
T e x . ,  Nov. 16-18, 1964, P a p e r .  13 p. 8 r e f s .  
Cons ide ra t ion  of t he  a p p a r e n t  inf luence of w e i g h t l e s s n e s s  upon 
m a n ' s  c i r c u l a t o r y  func t ion .  The s u b j e c t s  t r e a t e d  a r e :  (1) Inf luence 
of g force,, ( 2 )  a b s e n c e  of g f o r c e ,  ( 3 )  i n f luence  of l eve l  of ac t lv l ty ,  
(4) per t inent  o b s e r v a t i o n i ,  (5) s p a c e  cab in  s i m u l a t o r  s t u d i e s ,  (6) 
bed r e s t  , t u d i e s ,  (7) manned s p a r c f l i g h t ,  and (8) r l g n l f l i a n c r  in 
aerospace f l ight .  
of thc levcl  of phy31cal a<  trvi ty  and o t h e r  env i ronmcn ta l  fac tors  upon 
the human body s u g g e s t  the following i m p o r t a n t  a r e a s  for considera- 
tion ,n mdnned  ,pace f l igh t :  f l r > t ,  adc,qu.ite p h y s i i a l  e ~ r r c i i e  should 
in<  r casc  the power r e q u i r e m e n t  of the hody ,  inducing f avorab le  
physiological  r e s p o n s e s  c o m m o n l y  noted Lvith adequa te  phys i ca l  con-  
ditioning. E f fec t ive  exerc ise  ~n thc  a b s e n c e  of the g rav i t a t iona l  
f ie ld  m u s t  c a u s e  a t i g m f i c a n t  a l t e r a t i o n  of c a r d i o v a i c u l a r  d y n a m i c s  
and a s lgn l f i can t  power  load on the  m u s c u l o s k e l e t a l  s y s t e m .  
l ev r l  ami f r r q u c n c y -  of this  f o r m  of exercise r r m a i n  t o  he d e t e r m i n e d  
It L S  emphas ized  tha t  the l eve l  of e x e r c i s e  above the  Individual ' s  
cus tomary  l evc l  can  r e s u l t  in increased r e d  blood ce l l  l y s i s  and 
crrdte o t h e r  a d v e r s e  c i r c u m s t a n c e s  that  would dirninibh m a n ' s  
t o l c rancc  t o  bpaccfl ight .  M. M.  
It I S  i t a t e d  that  o h - e r v a t i n n i  marl? o n  the inf luence 
The  
A65-14529 = 
PRIMORDIAL ORGANIC CHEMISTRY AND THE ORIGIN O F  L I F E .  
Cyr i l  P o n n a m p e r u m a  (NASA, A m e s  R e s e a r c h  C e n t e r ,  Mof fe t t  
Field,  Cal i f .  ). 
Southwest  R e s e a r c h  Ins t i t u t e  and  USAF, In t e rna t iona l  S y m p o s i u m  
on B ioas t ronau t i c s  and  the  Exploration of Space ,  3 rd ,  San  Antonio,  
Tex . .  Nov. 16-18, 1964, P a p e r .  8 p .  17 r e f s .  
que5tion of t he  e x i i t e n c e  of l i f e  i n  o u r  p l a n e t a r y  s y s t e m .  
tions w e r e  unde r t aken  t o  syn thes i ze  the cons t i t uen t s  of the nuc le i c  
acid molecu le  and the  p r o t e i n  molccu le ,  on the hypothesls  t ha t  
mo lecu le s  tha t  a r c  fundamen ta l  now w e r e  fundamen ta l  a t  the t i m e  
of the o r ig in  of l ife.  The  r e s u l t s  a r e  s a l d  t o  show that ,  unde r  
s imula t ed  p r i m i t i v e  E a r t h  cond i t ions ,  m o l e c u l e s  of blological  
s ignif icance c a n  be syn thes i zed .  T h e s e  r e s u l t s  l end  suppor t  t o  the 
hypothesis  of c h e m i c a l  evolut ion s ince :  (1) the condi t ions a r e  
aqueous,  ( 2 )  the concen t r a t ions  of m a t e r i a l s  u sed  a r e  v e r y  s m a l l ,  
and ( 3 )  the SOUL-CBS of e n e r g y  u s e d  a r e  t h o s e  that  a r e  m o s t  l lkely 
t o  have ex i s t ed  u n d e r  p r i m i t i v e  E a r t h  cond i t ions .  
as the l aws  of c h e m i s t r y  a n d  p h y s i c s  a r e  u n i v e r s a l  l a w s ,  t h e s e  
l abora to ry  e x p e r i m e n t s  point  out  t ha t ,  w h e r e v e r  the r lgh t  condi t ions 
ex i s t ,  t hose  m o l e c u l e s  wh ich  c a n  a c t  as p r e c u r s o r s  of blological  
s y s t e m s  wi l l  a r i s e  a n l w h e r e  i n  t he  u n i v e r s e .  
p e r i m e n t s  l end  s u p p o r t  t o  t he  O p a r m - H a l d a n e  hypothesls  of  c h e m r -  
c a l  evolut ion and p o s s i b i l i t y  of  the e x i s t e n c e  of e x t r a t e r r e s t r i a l  
l i fe .  M . M .  
Cons ide ra t ion  of the poss ib i l i t y  of  f inding an  a n s w e r  t o  the  
Inves t iga -  
I t  1s s t a t ed  that ,  
The  l a b o r a t o r y  ex-  
A65-14574 * 
STEREOMODELS OF BIOLOGICAL COSMIC RAY E F F E C T S .  
Jakob E u g s t c r  (Z i l r i ch ,  Un ivc r s i tS t ,  Z u r i c h ,  Swi t ze r l and) .  
- 
T e x . ,  N o i .  16-18, 19 
Dcvvlomnent  ot < 
Southwest R e s e a r c h  Ins t i t u t e  a n d  USAF, In t e rna t iona l  S y m p o s ~ u n i  on 
Rioastr , ,naut ics  and  the E x p l o r a t i o n  of S p a c e ,  3 rd ,  San Antonio,  
6 4 .  P a u c r .  I L  D.  2 0  refs.  
: xoe r in i rn t a l  condi t ions which Dcrmit a r a t iona l  
and f e a s i b l e  a p p r o a c h  to the  s tud )  of the effect  of cosmic  r ad ia t ion  
on humans .  
act ion of cosmic  r ad ia t ion  a t  a n  a l t i t udc~  of 3500 m e t P r s .  T h e  
pr inciple  1s sho\\n t o  dcpend p r i m a r i l y  on the  topograph ica l  l oca l i za -  
tion of p a r t i c l e  t r a c k s  in  a f in i t e  r e g i o n  of h u m a n  sk in .  
t r acks  h i s to log ica l  changes  \ \ \ere o b s e r v e d .  
although f i r in  g e n e r a l i z a t i o n s  canno t  be m a d e  on the  bas i s  of this  
s ingle  t c s t  c a s e ,  t h e  da t a  s u g g e s t  t ha t  p r o p e r  me thods  for s tudying 
the e f f ec t  of cosmic  r ad ia t ion  on  human  t i s s u e  a r c  now a t  hand. 
P r e c a n c e r o u s  hitinan t i s s u e s  a r e  exposed  in s i t u  t o  the  
Along s u c h  
It is indicated t h a t ,  
(Author)  J .  R .  
A65-14575 = 
MANNED ORBITAL LABORATORY - MEDICAL A S P E C T .  
Andre5 I .  K a r s t c u s  (USAF,  S)s tcms C o m m a n d ,  S p a c e  S y s t e m s  
Div. , L o s  A n e c l c s .  C a l i f .  ).  
Southwrst  R c b e a r c h  Ins t i t u t c  and  USAF,  In t c rna t iona l  S y m p o s i u m  
on B ioas t ronau t i c s  and the  Ehp lo ra t ion  of S p a c e ,  3rd.  San  Antonio,  
T c x . ,  No\,. 16-18, 1964. P a p r r .  8 p.  
G r n e r a l  discussion of the  c h i c f  m e d i c a l  a s w c t s  of the ,Manned 
Orbi ta l  L a b o r a t o r y  (MOL)  being d c \ e l o p e d  t o  assess the  po t rn t i a l  
27 
A65-14 576 
~ 6 5 - 1 4 8 0 4  = 
CYTOKINETIC E F F E C T S  OF PROTON IRRADIATION. 
John E .  P r i n c e  (USAF, Sys tems C o m m a n d ,  A c r o i p a c e  bledlcal 
I h v . ,  School of A e r o s p a c e  M e d ~ c  i n e ,  Biosciences Branch ,  Brooks  
A F B ,  T e x . ) .  
A65-14808 
T H E  HOSTILE K I N E l I C  ENVIRONhlENT ON SEA, ON L \ N D ,  IN 
THE AIR AND IN S P A C E .  
John  P. Slapp. 
A65- 1483 1 
CAESIUhl IONS DO NO' I  PASS 'THE MEMI1RANk: O F  'I'liI.: G I A N T  
AXON. 
28 
~ ~~ 
A65-15251 
W. F .  P i c k a r d  ( M a s s a c h u s e t t s  In s t l t u t e  of Technology,  Dept. of  A65-15153 
Biology a n d  R u s e a r c h  L a b o r a t o r y  of E l e c t r o n i c s ,  C a m b r i d g e ,  
M a s s . ) ,  J .  Y .  Li , t tvin ( M a i s a c h u s e t t s  In s t i t u t e  of Techno logy ,  
R e s r a r c h  L a b o r a t o r y  of E l e c t r o n i c s ,  C a m b r i d g e ,  M a s s .  ) ,  J .  W.  
M o o r e ,  M.  T a k a t a ,  .I. P o o l c r  (Duke U n i v e r s i t y ,  Med ica l  Schoo l ,  
D u r h a m .  N .  C .  , M a r i n e  Blologlcal  L a b o r a t o r y .  Woods Ho le ,  M a s s .  ) .  
a n d  T .  B e r n s t e i n  (C inc inna t i ,  Un ive r s i ty .  Med ica l  Schoo l ,  Space  Sciences D i v . ,  P a s a d e n a ,  Ca l i f .  ). 
DETECTION O F  L I F E - R E L A T E D  COMPOUNDS O N  PLANETARY 
SURFACES BY GAS CHROMATOGRAPHY - MASS S P E C T R O M E T R Y  
TECHNIQUES. 
K .  E.  Ben t l ey ,  C .  E. G i f f i n ,  D .  G. Whitten.  and  W. F .  Wllhl te  
(California Ins t l t u t e  of Techl iology,  J e t  P r a p u l s l o n  L a b o r a t o r y ,  
C inc inna t i ,  Oh io ,  M a r i n e  Blologlcal  L a b o r a t o r y ,  Woods Ho le ,  
M a s s . ) .  
Na t iona l  A c a d r m y  of Sciences, Proceedings, vol .  52,  Nov. 1964, 
p .  1177-1183. 26 refs.  
R e s e a r c h  suppor t ed  by t h e  Bel l  T e l r p h o n e  L a b o r a t o r i e s ,  C o n t r a c t s  
No. DA 36-039-AMC-O3LOO(E), No. A F  33(615)-1747; Nat ional  
In s t i t u tFs  of  Hea l th  G r a n t s  No. MH 0437-04,  No. NB-03437.  NSF 
G r a n t  No. G P - 2 4 9 5 ,  G r a n t  No. NsC-496.  
exc i t ab le  m e m b r a n e s .  C leaned  giant  axons  f r o m  the  h indmos t  
s t e l l a t e  gangl ion of t he  c o m m o n  Woods Hole squ id  w e r e  used  ~n a 
s u c r o s e  g a p  vol tage c l a m p  suml la r  t o  tha t  d e s c r i b e d  by J u l i a n ,  
M o o r e ,  a n d  Go ldman .  T w o  sucrosc~  S t r e a m s  divided t h e  f i b e r  Into 
t h r e e  e l e c t r i c a l l y  i so l a t ed  r eg ions .  T h e  s h o r t  c e n t r a l  r eg ion ,  
ca l l ed  the  "node,  " was bathed i n  t he  t e s t  so lu t ion ,  and the end 
r eg ions  w e r e  bathed LLI K t - r i c h  s e a  w a t e r .  
of t he  node was  takpn to  b e  the po t rn t i a l  difference between the  
c e n t r a l  pool and  o n c  of thc  end pools .  S t imula t ing  o r  c l amping  
c u r r e n t  w a s  in jvc t rd  \-La th?  o t h e r  c.nd pool. 
d i spa r i ty  i n  beh. i \ ior  of K t  and C s t  t ha t  ob ta ins  wlth respect  t o  the 
m e m b r a n e  k'xis ts  dcsp i t e  t hu l r  s i m i l a r i t i e s  In the  bulk aqucous  
p h a s e s  bounding that  m c i n b r a n c .  I t  I S  pointed out  that  the p r o c e s s  
of distingunsliing o n v  1 0 ~ 1  f r o m  the  o t h c r  need  not ~ n v o l v r  dehydra t ing  
v i the r .  
d i sp l ayed  by the  in t e rac t ion  of the ~ o i i l s  p l a s t i c  imorphe a s  key ,  
with the  Inc inb rane  channe l ' s  p l a s t i c  m o r p h e  a s  lock.  
E x p e r i m e n t a l  s tudy t o  explain the  p a s s i v e  f lux of ca t ions  a c r o s s  
T h e  m e m b r a n e  potent ia l  
It L S  shown  tha t  t he  
I i i iorniat ion ab t o  the dc t a l l s  uf hydra t ion  1s conbenient ly  
F . R . L .  
A65-14832 * 
S P A C E  RADIOBIOLOGY TRAINING AND OPERATIONS - A CON-  
A m e r i c a n  A s s o c i a t i o n  f o r  t he  Adkancernent  of Sc ience ,  Annual  
Meeting, 131st, M o n t r e a l ,  C a n a d a ,  Dec .  26-31, 1964, P a p e r .  25 p.  
6 refs .  
Labora to ry  t o  deve lop  a s y s t e m ,  u s i n g  a g a s  c h r o m a t o g r a p h  and  
m a s s  s p e c t r o m e t e r  in s e r i e s ,  t o  ana lyze  p l ane ta ry  soil f o r  l i f e -  
re la ted compounds .  T o  d a t e ,  m o s t  e x p e n m e n t s  p roposed  to  de t ec t  
e x t r a t e r r e s t r i a l  l l f e  have  m a d e  s t r o n g  presuppositions about  t he  
nature  of t ha t  l i f e .  R e c e n t  a d v a n c e s  in  the s t a t e  of t he  a r t  of 
combined g a s - c h r o m a t o g r a p h y  and m a s s - s p r c t r o r n c t r y  t echn iques  
a r e  cons ide red  t o  o f f e r  t h e  poss ib i l i t y  of detecting and  ident l fylng 
l i f e - r e l a t e d  compounds  with m i n i m u m  specu la t ion  ( o t h e r  t han  belng 
based on o r g a n i c  c h e r n l s t r y )  abou t  t h e  l i f e  i t s e l f .  
m e r i t s  of th i s  a p p r o a c h  a r e  exp lo red .  
t he  a r e a s  of p y r o l y s i s ,  g a s - c h r o m a t o g r a p h y  min ia tu r i za t ion ,  
s ample  e n r i c h m e n t  d e v i c e s .  a n d  m a s s - s p e c t r o m e t r y  m i n i a t u r i z a t i o n  
is  presen ted .  
Desc r ip t ion  of t he  p r o g r a m  in p r o g r e s s  a t  the J e t  P r o p u l s i o n  
T h e  r e l a t i v e  
Background in fo rma t ion  in 
(Au thor )  F. R .  L .  
A65-15227 * 
SPACE FLIGHT ANALYTICAL INSTRUMENTATION. 
F .  J .  B r i s c o e  ( P e r k i n - E l m e r  C o r p . ,  Nurwa lk ,  Conn . ) .  
A m e r i c a n  Ins t i t u t e  of  C h c m i c a l  E n g i n e e r s ,  Nat ional  Mee t ing ,  55th.  
Sympos ium on New D e i v l o p m e n t s  111 A e r o s p a c e  Lift, Suppor t  - 
P a r t  LI, Hous ton ,  T r y . ,  F e b .  7-11, 1965,  P r e p r i n t  54e.  13  p .  
$ 0 .  50. 
Cont rac t s  No. NAS 9-1191; No. NAS 9 -2255 ,  N o .  NAS 9-3355.  
t i o n  w i t h  drscr ip t ion  of a C 0 2  scnsor  p r e s e n t l y  bcing qual i f ied for  
the Apollo p r o g r a m .  
G e n e r a l  d i s c u s s ~ o n  of manned  spacc f l iph t  ana ly t i ca l  i n s t r u n i e n t a -  
Ful lmving a IC\ , e n  of the  L-arious r e q u i r e -  
n,cnts f o r  s ~ <  h ,nstru,,,cntatloil,tat,o,, ( soph l s t l ca t ed  m e a s u r e m e n t ,  s m a l l  
S L Z ~ .  adap tab i l i t y  to  e t t r c n i e  r n ~ i r o n m e n t s ,  s u r f a c e  f in i sh ,  s t a b i l i t y ,  
Lk.P I .  
J o h n  E .  P i c k e r i n g  (USAF,  S y s t c m s  C o m t n a n d ,  A e r o s p a c r  Med ica l  - - . . - I - . 
and lu \v  l m \ ~ c r  r c . q u i r r m < . n t ) ,  a s  c o m p a r e d  with d e m a n d s  m a d e  on 
comnic rc i a l  i n s t run i i . n t s ,  n i r thods  u s e d  by m a n u f a c t u r e r s  t o  m e e t  
thr. rc 'quirrnients  a r c  outlined. 
rvdui t ion i n  s i z c  with a loss of ve r sa t i l i t v .  A sDectroDhotonieter .  
U 1 V .  , B ) T O O K S  HI B ,  l e x .  ). 
Sou thwes t  R e s e a r c h  Ins t i t u t e  and USAF,  In t e rna t iona l  S y m p o s i u m  
on B i o a s t r o n a u t i c s  and  the  Exp lo ra t ion  of Space ,  3 rd .  Sail Antonlo,  
T e x . ,  Nov. 16-18, 1964, P a p e r .  20 p. 
The  m a j o r  accep tab le  t rade-off  1s a 
P r c s e n t a t i o n  of a s p a c e  t r a in ing  and o p r r a t i o n s  conccpt  d c s i g n r d  
t o  conservr  r ad ia t ion  dose in  o r d e r  to  p u r s u e  a pol icy of mati 111 t he  
s p a c e  en \ i ron i i i en t  \bhi le  ackno\r lcdging the e\ e r - p r e s r n t  zones  of 
r a d i a t i o n ,  both n a t u r a l  and  a r t i f i c i a l .  
problem 01 p e r n i l s s t b l r  le iL. ls  0 1  e x p o s ~ t r t '  t o  t o n ~ ~ l n g  r adk%t ion ,  
the r c p i o n  su r roundcng  t h e  E a r t h  h a s  been  divided Into *reds r e p -  
r e scn t inq  d i f f e ren t  d o s v s  and  duse  r a t c s  01 r ad ia t ion  p v r  r n i s b i ~ n  
profile.  F o r  e x a m p l e ,  o n c  dosc r e g i o n ,  a low E a r t h  o r b i t ,  400 t o  
600  krn and  Incl ined a t  15 t o  20° t o  the p l anc  of t h e  e q u a t o r ,  1s 
descriptive of a n  a r e a  of r c l a t ivc ly  low d o s e  a n d  low dose r a t e .  
S p a c e  o p e r a t i o n s  h e r e  wil l  have a s t r o n a u t s  exposed  t o  d o s c s  not 
s ign i f i can t ly  d i f f e ren t  f r o m  t h o s e  e x p e r i e n c e d  by S c h i r r a ,  C o o p e r ,  
Bykovsky ,  a n d  T e r c s h k o v a .  On th i s  b a s i s ,  t r a in ing  tmiss1on p ro f i l e s  
a n d  t i m e s  on o r b i t  c a n  be dcs ign rd  t o  maxLmize t r a in ing  t i n i c  with 
m i n i m u m  rad ia t ion  d o s e .  It 1s s t a t e d  t h a t ,  i n  t he  schedu le  p roposed ,  
a l l  c r e w s ,  r e g a r d l e s s  of the p a r t i c u l a r  t r a i n i n g  s c h e d u l e ,  1. 3 ,  o r  
5 y e a r s ,  could begin on a m i n i m u m  d o s e  schedu le  a n d  then rxpend  
t h e i r  r ?ma in ing  d o s e  on m i s s i o n  p r o f i l e s  f r o m  low E a r t h  o r b i t  t o  
h ighe r  E a r t h  o r b i t ,  to be l t  p e n e t r a t i o n ,  t o  l u n a r  pene t r a t ion .  T h e  
s c h e d u l e s  a r e  shown in  a f i g u r e .  
In the  new a p p r o a c h  t o  the  
M. M. 
A65-15100 
EARTHMAh' IN S P A C E .  
B u r n h a m  M. L e w i s .  
G r u m m a n  Hor izons ,  vol .  4 ,  no .  2 ,  1964, p. 26-28.  
of t he  l i f e - s u p p o r t  b a c k p a c k s  the a s t r o n a u t s  wil l  u s e  on the Moon. 
The  Moon s u i t  LS a o n e - m a n  s p a c e c r a f t  in which the a s t r o n a u t  can  
m a n e u v e r  In s p a c e  ou t s ide  of and independent  of ,  a n y  veh ic l e .  On 
t he  Moon's s u r f a c e ,  t he  backpack  wil l  provide four  hours  of oxygen,  
body  c o m f o r t ,  and c o m m u n i c a t i o n s .  Bes ides  c o m f o r t  and mob i l i t y ,  
v e r y  h igh  reliability i n  p r e s s u r e  p ro tec t ion  IS prov ided .  
a r e  p r e s e n t e d .  F . R . L .  
Desc r ip t ion  of t he  Apollo s p a c e s u i t  p r o g r a m ,  and the des ign  
I l l u s t r a t ions  
fo r  c,\aiiipli., 15 u sed  t o  s c a n  a l a rgv  s p e c t r a l  r r g i o n  a s  a l a b o r a t o r y  
~ i i o d c l .  As a spacc i l i gh t  m o n i t o r .  a l l  of t he  l a r g e  d i s p e r s i v e  
i i ie inbers  m a y  he r c ~ t l i i <  r d  to a s i m p l e  nondispersib c s y s t e m  f o r  one 
iprLif ic  $ a s ,  and th i s  1s the  c a s e  \ \ i t h  t he  C 0 2  sensor .  
o f  thts s rnso r ,  ext<,nsivr l i ,  d e s c r i b e d ,  1s t o  mon i to r  the Concentrat ion 
of C O L  i n  t h c  a s t r o n d u t l s  i n sp i r ed  b rea th ing  gas .  
den ions t r a t ion  of thib nicthod of s e l e c t i i r  m e a s u r c ~ m e n t  with a known 
t eLhnque  h a s  c,nrouragc.d the  r \ p l o r a t i o n  of o t h e r  su i t ab le  a r e a s  of 
appl icat ion.  T h c s r  a r c  b r i t ~ f l y  discussed. F . R . L .  
T h e  pu rpose  
T h e  s u c c e s s f u l  
A65-15251 e 
THE APPLICATlON O F  MlCROWAVE SPECTROSCOPY T O  CON 
TAMINKNT ANALYSIS. 
W. F. White (NASA, Lang ley  R e s e a r c h  C e n t e r ,  Hampton ,  Va. ). 
Amer ican  Ins t i t u t e  of C h e m i c a l  E n g i n e e r s ,  Nat ional  Mee t ing ,  55th. 
S l m p o s i u m  on Ne- Deve lopmen t s  i n  - \ e rospacc  L i f e  Suppor t  - 
P a r t  11, Hous ton ,  T e x . ,  Feb .  7-11, 1965, P r e p r i n t  54d. I2 p. 5 r e f s .  
$0.  50. 
ident i fy  unambiguous ly  the con taminan t  t r a c e  g a s e s  in  a m i x t u r e  
and t o  ind ica t e  the  abundance  of each .  T h e  a s p e c t s  01 t he  p r o b l e m  
of m a x i m u m  a l lowab le  concen t r a t ions  a r e  a s  follows: (1) d e t e r -  
minat ion of what  con ta rn inan t s  a r e  p roduced ,  and in  what a m o u n t s ;  
(2) de f in i t i on  of  a g o a l  for  con taminan t  c o n t r o l  s y s t e m s  by d e t e r -  
mining the  t o l e r a b l e  concen t r a t lon  l e v e l s  of t he  v a r i o u s  c o n t a m i n a n t s ;  
and (3 )  deve lopmen t  and  t e s t ing  of c o n t r o l  s y s t e m s  to  t h e s e  s p e c l f l c a -  
tmns.  T h e  c h a r a c t e r i s t i c s  of m i c r o w a v e  spec t roscopy  a r e  r ev iewed ,  
fallowed by a d e s c r i p t i o n  of the S t a r k  s p e c t r o m e t e r ,  c o n s i d e r e d  the  
most  s a t i s f a c t o r y  a r r a n g e m e n t  for  con taminan t  a n a l y s i s ,  u s e d  mith 
a cold t r app ing  s y s t e m  to l n c r e a s e  t h e  concen t r a t ion  of con taminan t s  
m the s a m p l e .  E x p e r i m e n t a l  p r o c e d u r e s  a r e  out l ined and p r e l i m i -  
nary r e s u l t s  p r e s e n t e d .  
_-____ 
D i s c u s s i o n  of t he  capabi l i ty  of m i c r o w a v e  spec t roscopy  t o  
C o m m e n t  is m a d e  that  t he  g r e a t  advan tage  
A65- 1 5253 
of m l c r o u a v e  spec t roscopy  is t ha t  ident i f icat ion 1s pos l t l ve ,  and the 
componen t s  of a m i x t u r e  need  not  be s e p a r a t e d  and ana lyzed  in-  
dIvldual ly .  
recovered. At p r e s e n t ,  i t  1s c o n s i d e r e d  that, a l though e a r l y  s p a c e -  
f l ight  u s e  of microwave  s p e c t r o m e t e r s  15 unllkely b e c a u s e  of weight, 
t he  t echn ique  should find widesp read  i m m e d i a t e  u s e  in the  l abora to ry .  
Also, t h e  s a m p l e  r e q u l r e d  1s qu i t e  s m a l l  and can  be 
F. R. L. 
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HEAT TRANSPORT FLUIDS FOR S P A C E C R A F T  L I F E  S U P P O R T  
SYSTEMS. 
H. M. StcphFns and R. E .  Snyder  (Douglas  A l r c r a f t  C o . ,  Inc . ,  
Santa  Monica ,  C a l i f .  ). 
A m e r i c a n  I n s t i t u t e  of C h e m i c a l  E n g i n e e r s ,  Na t iona l  Mee t ing ,  55th. 
Sympo5 iun i  o n  Ncw Deve lopmen t s  in Aerospace Li fe  Support - 
P. i r t  11, H o u s t o n ,  T e x . ,  Feb .  7-11, 1965, P r e p r i n t  54c. 10 p. 
7 r v f s .  
$0. 50. 
, I C  c u r . i t c  . ~ n a l ) t ~ r s l  i n * , t h o r l  for  c o m p a r i n g  s e v e r a l  heat  t r a n s f e r  
f lu ids  o n  thc b.!sis 111 I , t f i c  l e n t  operation 1x1 a c o l d  plate h r a t  cx- 
c l ~ . ~ n g t , r .  'I h e  cunip . i r i i ion  uf r c l a t ive  flow and puir7ping po \ tc r  
r c q u ~ r ~ ~ m ~ . n t s  u i  v a r i o i i ~  t luids  1 s  c o n s i d e r r d  for  a g iven  heat  c x -  
t r n i p c r a t u r e .  Trst  results a r e  c o n s i d e r e d  lo  show that  thc t e c h -  
n i q u e  I S  a c c u r ; ~ t e .  T h e r e f o r e ,  t h i s  me thod  c a n  h e  u s r d  i n  t h e  sel(.c - 
t l o n  o f  t h r  heat  t r a n s p o r t  fluid with the  l o w e s t  vehicle  power Ipenalty 
fo r  ii spec i f i ed  hr . i t  t r a n s i r r  r a t e  f o r  t he  m a j o r i t y  of heat ing or  
cool ing components. Hea t  t r a n s f e r  f luid s e l e c t i o n  for o t h c r  t h e r m a l  
c o n t r o l  s y s t e m  componen t s ,  such  ,is s p a c e  r a d i a t o r s  in which th? 
heat  t r a n s f e r  r a t e 5  a r e  a t i i n r l i o n  of sur face  t e m p e r a t u r e  to the 
fourth powcr ,  L S  acconipl isher l  by s i m i l a r  ana lys i s .  For  a n y  g:lvc.n 
app l i ca t ion  tht, p romis ing  hea t  t r a n s p o r t  f luids  must be chosen to  
mcet t h e  d r s i g n  r e q u m e m v n t s  for p r o p c r t i c s  s u c h  a s  toxic  l ty ,  
f l ammabi l i t y .  a n d  r l ie lcctr ic  SI  r r n g t h ,  bcforc thc  f inal  sr , l rc t ion 
1s m n d r  o n  thc h a s ~ s  01 niininiuni  power penal ty .  E \pcr i inenta l  
thc physic . i l  p r o p ~ r t i c ~ h  0 1  thc  I l u i d s  a r c  presented in  t ; t h l a r   turn^: 
I'. R. L. 
P r c s t , n t i t i o n  of thc r e s u l t s  0 1  R study conducted t o  d c v e l o p  a n  
h , ~ n g ~ ~ r ,  hea t t r a n s f e r  r i i l c ,  f luid i n l c t  t e m p e r a t u r e ,  and load 
c o n , p . i r ~ s o n ~  0 1  i h d s  a r c  d e s <  ~-IIJCYI, and the  ~ C S U I ~ S  A  WII , I $  
A65-15346 * 
OXYGEN REGENERATION IN A S O L D  E L E C T R O L Y T E  SYSI'EM. 
H. W .  Chand le r  and F. Z. Pol1ar.i (Isomet C o r p . ,  P a l i s a d e s  P a r k ,  
N. J. ). 
A m e r i c a n  Ins l i t i i l c  of Chemica l  E n g i n e e r s ,  Na t iona l  Mee t ing ,  55th. 
Symposium on Nrn Dcveloj inients  in A e r o s p a c e  L i f e  Suppor t  - 
Part  I ,  Hous ton ,  ' Icx. ,  Feh .  7-11, 1965, P r e p r i n t  47d. H p. 
$0. 50. 
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WATER ELECTROLYSIS  USING A HYDROGEN-DIFFUSION 
CATHODE. 
J. E .  C l i f f o r d ,  E .  S. K o h c ,  and C. L. F a u s t  (Ba t t e l l e  M e m o r i a l  
In s t i t u t e ,  Co lumbus ,  Ohio) .  
A m e r i c a n  Ins t i t u t e  of C h e m i c a l  E n g i n e e r s ,  Na t iona l  Mee t ing ,  55th. 
Sympos ium on New Deve lopmen t s  in A e r o s p a c e  Llie Suppor t  - 
P a r t  I, Hous ton ,  T e x . ,  Feb .  7-11, 1965, P r e p r i n t  471. I2  p. 
$0. 50. 
C o n t r a c t s  No. A F  33(616)-8431; No. A F  13(657)-10988. 
D i s c u s s i o n  of t h r e e  m e t h o d s  of water e l e c t r o l y s i s  that  would 
be  o p e r a b l e  unde r  we igh t l e s s  condi t ions,  based  o n  the p r ~ n c i p l e s  
of  a r t i f i c i a l  g rav i ty ,  c a p i l l a r y  forces ,  and g a s  dtffusion t h r o u g h  
solid m e t a l ,  e i t h e r  s i n g l y  o r  toge the r .  
convent ional  e l e c t r o l k s i s  c e l l s  and rot. i t ing c e l l s  tend to  bc l a r g e  
and heavy,  and that  t h e i r  Inherent p rob lem IS t he  c u r r c n t - b l o c k l n g  
effect  of  g a s  in t h e  e lec t ro ly te  b e t \ v e e n  t h e  e l e c t r o d e s .  
improvement 1s m a d e  b y  e l imina t ion  of the hydrogen  g a s  i r o m  t h e  
e l e c t r o l y t e  \sith a h y d r o g e i i - d i l l i i b i o n  Lathode. \ \hen a l l  01 t he  h) - 
d r o g e n  p a s s e s  th rough  the thin ia thodc  of pa l l ad ium s i l v e r  ( P d A g )  
foil ,  f l e c t r o d e  spac ing  c a n  Ibe l ess ,  and the  d i a p h r a g m  cIin be 
e l imina ted ,  lending to lo \ \c r  c c l l  bol tage.  Ovygen g a s  bubb les  i n  
the e l e c t r o l y t e  in  the v i c i n i t y  of  P d 4 g  l o l l  <lo not a l f cc l  c.itliotle p r r -  
f o r m a n r e .  
in a voltagr, coniparison, Lt 1 s  shown that  the low v o l L i g ~  of  the  
PdAg ce l l  a n d  11s b road  current d e n s i t )  r a n g r  makc  11 a t t r a c t i v e  
f o r  use with e i t h e r  p r e s e n t  o r  future jponvr supp l i e s .  T h e  t c c h -  
n i ca l  f eas ib i l i t y  of t he  PdAg hydrogcn~d i I i i i s , on  L a t h o d e  is den i -  
o n s t r a t c d ,  with s p c c i f i r  r e f e r e n c e  to the attainment 0 1  pr . ic t ic  ally 
100% hydrogen  t r a n s m i s s i o n  d t i r m g  ex tcndrd  uper,ition of  C Y ~ I ~ L - I -  
m r n t a l  elec t r o 1 ) s i s  ce l l s .  
Brief  no te  1 s  m a d e  tha t  
A slgnif ic . int  
"PL05" ant l  Pdl \g  m a t r i x - t ) p c  c e l l s  a r r  d i s c u s s e d  ant l ,  
F. R .  1. 
A65-15397 * 
S P A C E  VEHICLE WATER RECLAh4.41 ION SYSTEMS. 
D. C. P o p m a  and V. G .  Co l l in s  (NASA, Langlc . )  R e s r a r c h  C <  ntc ' r ,  
Hamuton .  Va.  ). 
3 0 
A65- 1 5628 
They  c a n  a l s o  he used  t o  i l l u s t r a tp  the s igni l ic . ince of r e i l a m a t l o n  
s y s t e m s ,  end t u  p l - u v i d r  a h a s i s  f o r  mak ing  dec i s ions  concc rn ing  
t h c s r  s ) b l e r i i s .  I t  1s shoxvn that  t h e r e  1 5  R da i ly  r e q u i r e m e n t  of  
1 .69 Ib of  w a t e r  that  m u s t  be ntade u p  f r o m  s tores  or r e<  l a imcd  
f r o m  w a s t e  p r o d u c t s  containing w.iter. The  n r c e s s i t y  f o r  w a t e r  
r ec l an ia t ion  1s d e m o n s t r a t e d  by cons ide ra t ion  of t he  veh ic l e  l aunch  
wcight s av ings  at  t ha t  point  in time \ \ hen  the r e q u i r e m e n t  fo r  i t o r e d  
water e x c e e d s  the  u e i g h t  of a s y s t e m  to r e c o v e r  w a t e r  f r o m  was te s .  
I t  is c o n s i d e r e d  poss ib l e  th rough  appl iLat ion of t oday ' s  technology 
to p e r f o r m  enough r ec l an ia t ion  on m a n ' s  waste p r o d u c t s  to r e n d e r  
a s p a c e  c r e w  independent  of a l l  stored w'ater r e q u i r e m e n t s .  Of 
m e t h o d s  of w a t c r  r e c l a m a t i o n ,  mi i l t l f i l t rn t ion  r e c l a m a t i o n  s y o -  
t e rns ,  vacuum c o m p r e s s i o n  d i s t i l l a t i on ,  the air  evapora t ion  s y s -  
t e m ,  e l e i t r o d l a l y s l s ,  and  reverse o s m o s i s  a re  d i s c u s s e d  In s o m e  
de ta i l .  F. R. L. 
A65-15398 # 
CONTINUOUS ATMOSPHERE CONTROL USING A CLOSED 
OXYGEN CYCLE.  
A. D. Bxhinsky and T .  J. \Valsh (Thompson  R a m o  \$oooldridgc, 
Inc., Cleve land ,  Ohlo) .  
A m e r i c a n  Ins t i t u t e  of C h e m i c a l  E n g i n e e r s ,  Nat ional  Mee t ing ,  55th, 
Sympos ium on N e w  Deve lopmen t s  i n  A e r o s p a c e  L i f e  Suppor t  - 
P a r t  I ,  Hous ton ,  T p x . ,  Feb .  7-11, 1965, P r e p r i n t  47a. 13 p. 
50. 50. 
C o n t r a c t  No. NASw 650. 
sions with t ight  cab ins ,  u s i n g  the Bosch  p r o c e s s ,  which m a y  he 
s u m m a r i z e d  a s :  
o r  (3)  C 0 2  - C t 02. Such a s y s t e m  s i m p l i f i e s  a s t r o n a u t  p r o b l e m s  
by r e l i ev ing  t h r  a s t r o n a u t s  of r epe t i t i ve  c h o r e s  d u r m g ' t h e  m i w i o n .  
T h e  m a j o r  componen t s  of the uni t  a r e  the  r educ t ion  r e a c t o r ,  c a r b o n  
f i l t e r s ,  r n r b o n  collectors,  heat  e x c h a n g e r ,  condense r  - s e p a r a t o r ,  
c o m p r e s s o r ,  and e l e c t r o l y s i s  uni t ,  which a r p  Individual ly  d e s c r i b e d  
in some detai l .  
cyc le  g a s  s t r e a m  and f ed  t o  the  r e a c t o r .  T h e  r educ t ion  o c c u r s  in 
p a r t  a s  i nd ica t ed  in  the s u m m a r y  fo r  the Bosch  p r o c e s s ;  however ,  
s o m e  CO, CH4,  and o t h e r  g a s e s  m a y  be fo rmed .  T h e  c a r b o n  u h i c h  
1s produced  1 s  r e m o v e d  f r o m  the  r e a c t o r  by the cyc le  g a s e s  and 1 s  
f i l t e r ed  f r o m  t h e s e  g a s e s  in the ho t  c a r b o n  f i l t e r s .  T h c  gases a r e  
cooled i n  a r e g e n e r a t i v e  hea t  cxchange r ,  p a s s  t h rough  a m i c r o -  
f i l t e r ,  and e n t e r  t he  c o n d e n s e r  s e p a r a t o r .  H e r e  a coo lan t  r e d u c e s  
the  t e m p e r a t u r e  belo\+ t h e  dew point  of  t he  g a s  so  that  w a t e r  1 s  
removed. T h u s ,  both p r o d u c t s  of t he  u l t i m a t e  r e a c t i o n  a r e  removed 
l r o m  the r e a c t i o n  zone. T h e  recycle  g a s e s  a r e  c o m p r e s s e d ,  pass 
t h rough  the  r e g e n e r a t i v e  hea t  e x c h a n g e r ,  and back t o  the r e a c t o r .  
R e a c t o r  t e s t s  showed tha t  t he  r e a c t o r  s a s  capab le  of ope ra t ing  a t  
r a t e s  50% abbve design.  T h e  f ina l  run  \ v a s  25 d a y s  XLith the  unit 
s t i l l  i n  o p e r a t i o n a l  condi t ion at t he  end of t he  run .  
D i s c u s s i o n  o f  a continuoiis r e g e n e r a t i v e  s y s t e m  fo r  long m i s -  
(1) C 0 2  t 2H2 - C t 2H20 ,  ( 2 )  LH20 - 2H2 r 02,  
In ope ra t ion ,  c a r b o n  dioxide I S  m x e d  \vith the  re- 
F. R.  L. 
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IMPROVED S A F E T Y  I N  J E T  T A K E O F F S .  
J a m e s  P. L o o m i s  (Ba t t e l l e  M e m o r i a l  I n s t l t u t e ,  Co lumbus ,  Ohio). 
Bat tPI le  Techn ica l  R e v i e w ,  r o l .  14. J a n .  1965, p .  17-21. 
i n f o r m a t i o n  a s  a n  a id  to improv ing  f l ight  c o n t r o l  of j e t  a i r c r a f t  
du r ing  the t ake -o f1  r cg t lnc .  T h e  d y n a m i c  c h a r a i t c r ~ s t l c  uf the a i r -  
c r a l t  t ha t  c r e a t e s  t akc -o f f  problelr ls  IS phuyold n>ot!on, c . \cnlpl l f led 
by a n  oscillation of  t h e  f h g h t  path in  which a i r s p e e d  and  a l t l t ude  
(kinet ic  a n d  po tcn t i a l  e n e r g y ,  r e s p e c t i v e l y )  a r e  cont inuously 
exchangcd  l o r  one  a n o t h e r .  
a n g l e - o f - a t t a c k  i n d i c a t o r  can  a s s u r e  good c l lmbou t  paths,  e i  cn :TI 
c a s e s  of m a r g i n a l  p e r f o r m a n c e ,  s u c h  ab on? eng lne  out .  De ta i l s  
of s i m u l a t i o n  t e s t s  a r e  p r e s r n t e d .  I t  IS c o n s i d e r c d  tha t  t h l s  con t ro l  
concep t  p r o v i d e s  a cont inuous c o n t r o l - c o m m a n d  s lgna l  which a l lows  
the  pi lot  t o  t a k e  a c t i o n  tha t  \\111 bring h i s  a i r c r a f t  t o  a d e s i r r d  f l ight  
condi t ion wit11 a iniinllnum of "hunting. " F. R .  L .  
D i s c u s s i o n  of the use  of dynamic  ( r a t c - o f - c h a n g e ,  o r  p rpd ic t lve )  
It 1s shown  how a n  a c c e l e r a t i o n - b i a s c d  
Southwest  R e s e a r c h  Ins t i t u t e  and  USAF, In t e rna t iona l  S y m p o s i u m  
- on B ioas t ronau t i c s  and t h e  Exp lo ra t ion  of  Space ,  3 rd .  San Antonlo,  
T e x . ,  Nov. 16-18, 1964, P a p e r .  29 p. 28 r e f s .  
Review of r e c e n t  f indings ( s i n c e  1956) conce rn ing  t h r  dynamic 
mechan ica l  p r o p e r t i e s  of  t he  h u m a n  body and i t s  r eac t ion  t o  v a r i o u s  
mechanical f o r c e  e n v i r o n m e n t s .  T h e  s t a t u s  and value of m a t h -  
ema t i ca l  m o d e l s  f o r  s tudying t h e  body's  r e s p o n s e  t o  p r e s s u r e  ( in -  
f r a son ic  n o i s e  and b l a s t )  and f o r c e  changes  (v ib ra t ion  and i m p a c t )  
a r e  d i s c u s s e d  and  c o n s i d e r a t i o n  1s given t o  t h e  practical app l i ca t ion  
of these models t o  physiology,  pathology,  p ro tec t ion  eng inee r ing  
and b iomed ic ine ,  i n  g e n e r a l ,  and  t o  the p red ic t ion  of the body's  
r e sponse  t o  force  e n v i r o n m e n t s  a s  yet unexpe r i enced .  
t he  dens i ty ,  Young's  m o d u l u s ,  vo lume  c o m p r c s s i h i l i t y .  s h e a r  
e l a s t t c l ty ,  s h e a r  viscosity, sound  ve loc i ty ,  a c o u s t l c  Impedance ,  
tensi le  s t r e n g t h ,  s h e a r i n g  s t r e n g t h ,  and b reak ing  index of sof t  tissue 
and compac t  bone. G r a p h s  include the r e l a t ionsh ip  be tween  b r r a k -  
ing s t r e n g t h  and s t i f f n e s s  f r o m  f r e s h  c a d a v e r  v e r t e b r a e ;  a c o m p a r i s o n  
of the impedance  of a s i t t i ng  Hima layan  b e a r  with the  impedance  o f  
man and d u m m y ;  and the  sp ina l  pos l t i ve  in ju ry  c u r v e  for  50% 
probabi l i ty  of  a c o m p r e s s i v e  f r a c t u r e  d u e  t o  a r e c t a n g u l a r  a c c e l e r a -  
tlon pu l se .  W. M. R. 
A t ab l e  gives 
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THREE-,MAN S P A C E S U I T  VEKTILATOR. 
C o m p r e s s e d  A i r ,  vol .  6 9 ,  Dcc. 196-1, p. 22 ,  23. 
Description o f  a 3 - m a n  s p a c e s u i t  vcn t i l a to r  cons i s t ing  < I (  a 
combinat ion o f  s i l e n t .  rc impact .  he rme t i c  c u m p v c s s o r s  p l u s  a n  
unusual  heat  cxchange r  des ign .  It 1s s t a t ed  that  t h i s  36 x 36 x ib- in .  
l abo ra to ry - type  unit wil l  k e e p  the  s p a c e s u i t s  of t h r e e  a s t r o n a u t s  
p r e s s u r i z e d ,  ven t i l a t ed ,  and a i r - cond i t ioned  d u r i n g  f l ight  s imula t ion  
tes t ing.  
desc r ibed .  M . M .  
T h e  two major  d e s i g n  p r o b l c m s  that  had t o  be so lved  a re  
A65-15625 
METHODSFOR RECOVERY O F O X Y G E N F R O M C A R B O N  
DIOXIDE PRODUCED ABOARD SPACECRAFT.  
C. S. C o e  ( G a r r e t t  C o r p . ,  A i R e s e a r c h  Manufac tu r ing  C o . ,  L o s  
Angeles, Cal l f .  ). 
IN: CHEMICAL ENGINEERING TECHNIQUES IN AEROSPACE. 
Edited by D. J. Simkin.  
Chemica l  Eng lnee r lng  P r o g r e s s ,  vol. 60,  Sympos ium Series ,  
no. 52. [A65-15607 06-28] 
New York ,  A m e r i c a n  Ins t l t u t e  o f  C h e m i c a l  E n g i n e e r s ,  1964, 
p. 161-172. 
h )d rogena t ion ,  F l s c h e r - T r o p s c h ,  S a b a t i e r ,  and e l ec t ro ly t i c  p r o -  
c e s s e s  f o r  the r e c o v e r y  of u s a b l e  oxygen f r o m  was te  LO2. 
produc t s ,  r a t e  equations, h e a t s  of  reaction, and  n e c e s s a r y  c a t a l y s t s  
a r e  d i s c u s s e d .  
the ca t a ly t i c  hydrogena t ion  of COz t o  p r o d u c e  w a t e r ,  fol lowed by 
e l e c t r o l y s i s  of the l a t t e r  to y l e ld  oxygen fo r  b r e a t h m g ,  wlth 
of hydrogen  to the  r e a c t o r .  T h e  S a h a t l e r  p r o c e s s ,  C 0 2  t 4 H 2  - 
2 H 2 0  t CHI. ho lds  p r o m i s e  for the  r educ t ion  of power c o n s u m p -  
tion and  weight ,  i f  t he  p r o b l e m  of hydrogen  r e c o v e r y  f r o m  t h e  p r o d -  
uct m e t h a n e  with subsequen t  r e c y c l e  c a n  be o v e r c o m e .  W. M. R. 
C o m p a r i s o n  o f  t h e r m a l  decompos l t lon ,  ca t a ly t i c  pyrolysis, 
T h e  
T h e  m o s t  su i t ab le  me thod  a t  p r e s e n t  a p p e a r s  t o  be 
r e c y c l e  
A65-15628 
AN APPROACH TO T R A C E  CONTAMINANT CONTROL FOR A 
SPACECRAFT ATMOSPHERE. 
W. A. Sol i ld r iu ,  A. B ia l cck i ,  and G. E. Lnubach  (Nor th  A m e r i c a n  
Aviation, I n c . ,  Downey, Cal i f .  ). 
IN: CHEMICAL ENGINEERING TECHNIQUES IN AEROSPACE. 
Edi ted by D. J. Simkin.  
Chemica l  Eng inee r ing  P r o g r e s s ,  vol. 60, Sympos ium S e r i e s ,  
no. 62. [A65-15607 06-26] 
New York. A m e r i c a n  Ins t i t u t e  of C h e m i c a l  E n g i n e e r s ,  1964, 
p. 188-198. 25 r e f s .  
odor s ,  and  p a r t i c u l a t e  m a t t e r  that  migh t  b e  d e t r i m e n t a l  to  t h e  p e r -  
f o r m a n c e  of a n  a s t r o n a u t  - and  the m e a n s  of t he i r  de t ec t ion  and  
control .  C o m p a r i s o n s  a r e  m a d e  with we l l -documen ted  s t l ;dies  of 
A65-15537 it 
BIODYNAMIC RESPONSE O F  T H E  HUMAN BODY. 
~~~~i~~ E. 
M e d i c a l  Div. , A e r o s p a c e  M e d i c a l  R e s e a r c h  Labora to r i e s .  Wr igh t -  
P a t t e r s o n  A F B ,  Oh io ) .  nuc lea r  s u b m a r i n e  a t m o s p h e r e s .  B e s i d e s  t h o s e  f r o m  h u m a n  
R e v i e w  of  t he  k inds  of a t m o s p h e r i c  con taminan t s  - t r a c e  v a p o r s ,  
G le rke  (USAF, s y s t e n l s  C o m m a n d ,  ArrvsiIaLi. 
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sources ,  contaminants  g e n e r a t e d  by m a t e r i a l s  and processes a r e  
su rveyed .  It I S  found tha t  i n d u s t r i a l  l i m i t s  a r e  often m u c h  h i g h r r  
t h a n  the p e r m i s s i b l e  l i m i t s  in a s p a c e c r a f t .  A spec l f l c  e x a m p l e  1 s  
ac ro le in :  the i n d u s t r i a l  level  1 s  0.5 ppm,  a l t h o u g h  a concen t r a t ion  
of 0. 2 5  ppm c a n  induce m o d e r a t e  l r r l t a t l o n  of h u m a n  sensory o r -  
g a n s  w i t h i n  5 min .  C e r t a i n  con taminan t s ,  such  a s  Freon ,  wh lch  
a r e  r e l a t ive ly  nontoxic in  t h e m s e l v e s .  m a y  produce toxic p r o d u c t s  
l n  s e c o n d a r y  r eac t ions .  A systematic t e s t ing  p r o g r a m  1s proposed .  
W . M . R  
A65-15666 it 
T E S T  O F  AUTOMATIC PERSONAL IDENTIFICATION OF A SPEAKER 
[OPYT AVTOMATICHESKOGO UZNAVANILA LICHNOSTI GOVORIA- 
SHCHEGO].  
G .  S. Ramihhvt l i  (Akademiia  Nauk Gruz insko t  SSR, Inst i tut  E l e k t r o -  
n tk i ,  Avtomatiki 1 Telcmekhan ik i ,  Gorodok Nauk. Georg ian  SSR).  
A k a d r m i i a  Nauk Gruz insko i  SSR, Soobshchcn i i a ,  vol .  36 ,  no.  2 ,  
1964, p.  279-286. 5 r r f s .  In R u s s i a n .  
p c r ~ o n a l  r d r n t i f i c a t i o n  of 20 mal< ,  and 7 f rmalc  s p r a k < . r s  f r o m  d n  
andlys i s  of V O L L V  >,gna t s .  In t h r  p r o c e d u r e  emp loyed ,  t h r  voicc 
s i g n a l  a t  thc ana lyzc r  output LI r \ p r c b s v d  Ln t e r m s  of f r c q u c n c y .  
t i m c ,  and .tmplitud<,. F o r  US,. ~n a comput r . r .  tlic s igna l  L S  quant i f icc  
with r c . s i x < t  10 t i m e ,  and antpl i tucle .  T h r  p r o c r s i  uscd  i n  pa t te rn  
recognition 1s desc-ribr,d, and bornc~ V O L C ~ ~  s p c . < t r o g r a m s  ob ta in rd  
Discussion of a n  rxpcrhment  Conrluctcd wtth a V L C W  to obtaining 
f r o m  s c v c r a l  s p r a k c r s  a r c  p r r s < . n t r d .  V . P .  
A65-16032 
AN INSTRUMENTED SEARCH FOR EXTRATERRESTRIAL L I F E .  
E .  A.  Botan (Avco C o r p . ,  R e s e a r c h  Cpn tc r ,  Wilrnington, M a s s . ) .  
Space Science Rev iews .  vol .  3 ,  Dec.  1964, p .  715-723.  I6 r e f s .  
Life, and how to c a r r y  out  n i n c  s u g g e s t e d  btologlcal  e x p e r i m e n t s .  
The  sugges t ed  e x p c r l m c n t s  a r e  to d e m o n s t r a t e :  
M a r s  o r  e l sewhere ;  ( 2 )  what f o r m s .  m v t a b o l i s m s ,  and  ecology i t  
h a s  a s s u m e d ;  ( 5 )  what  its o r ~ g l n  wab; (4) what  t h r  relationship 1 s  
bctwcen c \ t r a t c . r r ~ ~ s t r ~ a l  l i f e  a n d  E a r t h ' s  l i fe ;  (5 )  what  evo lu t iona ry  
pa t t e rn  It ha ,  fol lowcd;  (6)  whe thc r  t h e r c  a r c  p o s s i b l c  exo t i c  l i f e ,  
f o r m s ;  ( 7 )  whe the r  t h e r e  a r c  prcb lo t l c  f o r m s ;  ( 8 )  what  the s e a s o n a l  
v a r i a t i o n  of fiord and faun., a r c ;  and ( 9 )  how to protc'ct thr e n v i r o n -  
mc'nt f r o m  c o n t , ~ t m ~ n a t ~ o n  b y  E a r t h  o rgan ib rns .  S i n < < '  one in s t rumvnt  
cou ld  not obtain all the  r e q u i r e d  a n s w e r > ,  i t  IS s u g g v s t r d  that  . in 
~ . \ t r a t e r r c s t r , a l - I l f r , - d e t e ~ t , n g  I a d c . r  shou ld  have a payload of v a r i P d ,  
In t eg ra t ed  L n b t r u m v n t b  s o  t h a t  the  m f o r m a t i o n  obtained by one ~ o u l d  
bc v e r i f i e d  and v ~ p a n d e d  u p o n  by o t h < . r s .  Ways of c a r r y i n g  o u t  i u g -  
gPbtvd biologic AI t \ p r i m c n t s ,  us ing  d r v i r e s  and t echn iques  a v a i l -  
able, n o w ,  o r  being d c ~ v t , l o p c d ,  arc, discusbed e \ t ena ive ly .  F .  R .  L.  
Dlscubsion of what to look fo r  i n  the s i a r r h  for e x t r a t e r r e i t r t a l  
(1) I f  l i f e  e x i s t s  on  
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LC ENTRIES 
A65-80317 
THE EFFECT OF 02 DEPRIVATION ON THE INDUCTION PHASE OF 
PHOTOSYNTHETIC CO2 ABSORPTION [DIE WIRKUNG VON 02-ENTZUG 
AUF DIE INWKTIONSPHASE DER PHOTOSYMHETISCHEN CO2-AUF- 
NAHMEI. 
Karl Egle and Gunter Dohler (Frankfurt am MaIn U., Bountsches Inst., 
Germany). 
Zettschrlft fur Naturforschun& vol. 19b, Aug. 1964,  p. 773-774. 6 refs. 
In German. 
The effect of oxygen lack was Investlgated uslng the sedlment of green 
algae (Chlorella vulgarts Beyerink). The Inductlon phase of photosynthests 
and resplratton In the dark were explored under normal aerobic condtttons 
and under anaeroblc condlttons of nltrogen and a 0.03 vol.%CO2 gas 
mlxture. The study demonstrates that oxygen lack Influences only the tnduc- 
tlon phase of the photosynthetic carbon dloxlde uptake; the constant value of 
the photosyntheslr rate I s  affected to a lesser extent. The effect i s  reverstble. 
It  Is  suggested that the lack of oxygen blocks a system concerned with prlmary 
C 0 2  ftzptlon and that thlr Inhlbltlon Is slowly removed by the oxygen formlng 
under Ulumtnatton. 
A 6 5 4 0 3 1 8  
DETERMINATION OF FOOD CONSUMPTION IN SPORTSMEN [DOTYCH- 
CZASOWE WYNIKI BADAN NAD ZYWIENIEM SPORTOWCOWL 
I.. Namyslowskl. 
Wychowanle F k y u n e  t Sport,vol. 8, 1964,  p. 355-366. 27 refs. In Poltsh. 
A survey of food tntake and energy expendlture of skiers, cycllsts, and 
wetght llfters of the Natlonal Poltsh Olympic team and of students of the 
Academy of Physical Educatlon of Warsaw showed a dlrect correlatton between 
energy expendlture and caloric value of food Intake. In race<ycllsts, however, 
the food tnrpke was greatly increased, a s  compared wlth the respiratory energy 
Index. In general, the sportsmen consumed excesstve amounts of fatty 
meats, ham, and potatoes and very small quantlttes of ftsh, fresh vegetables, 
or mUk. A better balanced diet Is recommended. 
A 6 5 4 0 3 1 9  
THE VAI.UE OF SEI.ECTED INDICES OF PHYSICAL CONDITION IN A V I A -  
TION [WARTOSC WYBRANYCH WSKAZNIKOW KONDYCJI FIZYCZNEJ W 
1,OTNICTWIEI. 
Z. Jethon, 2. Sarol, Z. Dziuk, and M. WoJtkowlak. 
Wychowanle Firyczne I Sport,vol. 8, 1964 ,  p. 327-335. 6 refs. In Poltsh. 
After an intenrlve workout In tralntng camps for ptlots, the Crampton 
test for physlcal resistance (based on changes In pulse and blood pressure 
durtng shifts from the recumbent to the orthostatlc posttton) and the Skt- 
btnskt clrculatory-resptratory Index revealed hlgher values than before tratn- 
lng. However, the Rondurant Index (based on the ratto of the post-Valsalya 
overshoot of pertpheral pressure and blackout 1evel)dld not show any stgnlft- 
cant Increase. After strenuous training, normal physical exerctse caused 
greater Increases In the cardiac stroke volume and in the minute volume, and 
greater lowertng of pertpheral blood vessel reslstance, than before tralnlng. 
In several cases the Crampton and Sklbtnskt values were proportlonal to the 
stroke-volume Increase. A close dlrect correlatlon between personal reactton 
of subjects and Crampton test values was noted. Crampton and SktbInskt 
tes ts  establlsh IndMdual accommodatlon to hypoxia, whUe the Bondurant 
tndex I s  valid for the appraisal of a subject's acceleratton stress tolerance. 
A 6 5 4 0 3 2 0  
THE VALUE OF THE CRAMPTON TEST IN THE EVALUATION OF THE 
CARDIO-VASCULAR EFFICIENCY ON THE BASIS OF A SIX-YEAR OBSER- 
VATION OF OARSMEN [WARTOSC TESTU CRAMPTONA W OCENIE 
STANU WYWLNOSCI SERCOWO-NACZYNIOWWJ N A  POWSTAWIE 6- 
LETNICH OBSERWACJJI WIOSLARZY]. 
M. Lukawska and D. Welnberg-Ontchlmowslu. 
Wychowante Firyczne I Sport, vol. 8, 1964 ,  p. 305-310. 7 refs. In Poltsh. 
The Crampton test for physlcal resistance and physical fltness (based on 
the dlfference between pulse and blood pressure In the recumbent and stand- 
ing portttons) was performed on 1 2 1  male and female members of the Pollsh 
Natlonal rowlng team durIng training, and conducted for a slx-year period. 
It was proved valtd In the appratsal of cardiovascular efftckncy and In select- 
Ing suitable members of the team. 
A 6 5 4 0 3 2 1  
PHYSICAL FACTORS IN WORK ENVIRONMENT AND PERFORMANCE. 
Mostafa El Bpuwt (Alexandria U., Dept. of Occupational Health, Egypt). 
Medtclne and Medlcamentr Courler, vol. 1, Jul.-Aug. 1964 ,  p. 50-58. 8 refs. 
Phystcal factors that may affect man's health and productMty are dts- 
cussed. The followlng are Included: (1)amblent condttlons (excesslve heat 
or cold, humtdtty, and alr movements), ( 2 )  industrial notse, (3)atmorpherlc 
pressure at hlgh and low altltudes, and (4) condtttons of Itghttng, Its dlstrt- 
butlon, and i ts color. The need for research In Egypt to set standards of 
optlmum physlcal factors necessary for optimum productton Is stressed. 
A65-80322 
Ei.ICITATION OF SHIVERING BY LOCAL COOLING WITHIN THE VERTE- 
BRAL CANAL [DIE AUSLOSUNG VON KALTEZITTERN W R C H  LOKALE 
KUHIUNG IM WIRBELKANALI. 
Eckhart Stmon, Werner Rautenberg, Rudolf Thauer, and Maumt IrM (Max 
PlanckGesellschah, W. G. Kerckhoff-lnst., Bed Nauhelm; and Gtessen U., 
Phvslol. Inst.. West Germanv). 
Pfligers Archtv fur dle gesamte Phystologle des Menschen und der Ttere, 
vol. 281, Nov. 10, 1964 ,  p. 309-331. 37 refs. In German. 
In dogs, llghtly anesthetired wlth Pernocton, cooltng of the vertebral 
canal was performed by perfusing the subarachnold space wtth cool tsotonlc 
solutlon or by means of a thermode placed Into the peridural space. At 
normal or elevated skin and core temperatures, shtvertng was eltctted b y a  fall 
of the temperature In the vertebral canal. Besides shtverlng, vasoconstrtc- 
tlonr In the paws were observed. Under conditions of a hlgh ambtent tem- 
perature of 2 7O to 33' C and an  elevated core temperature, averaging 1' C 
above the normal level, shlverlng produced by coollng the vertebral canal led 
to a mean Increase In oxygen consumptlon of about 3 0 %  Cooltng of the 
vertebral canal netther decreased the blood temperature In the aorta nor the 
braln temperature. The experiments, therefore, give evtdence of the ex- 
tstence of thermosenstttve structure In the vertebral canal. 
A65-80323 
THE EFFECT OF LOCAL TEMPERATURE CHANGES WITHIN THE VERTE- 
BRAI. CANAL ON SHIVERING [DIE BEEINFLUSSUNG DES KALTEZIT- 
TERNS WRCH LOKALE TEMPERATURANDERUNG IM WIRBELKANALI. 
Werner Rautenberg and Eckhart Simon (Max Planck-GeseIlschaft, W. G. 
Kerckhoff Inst.. Bpd Nauhelm; and Glessen U.. Fhystol. Inst., West Germany). 
Pflugers Archtv fur dte Gesamte Physlologte des  Menschen und der Ttere. 
vol. 281, Nov. 10, 1964,  p. 332-345. 1 3  refs. In German. 
Dogs, Hghtly anesthetized with Pernocton, were exposed to low envlron- 
mental temperatures, or thelr core temperature was lowered by means of a 
thermode placed Into the esophagus. When shtvering and an Increase In 
oxygen consumptton had been evoked, the temperature of the vertebral 
canal was changed by means of a thermode placed Into the perldural space. 
Shivering was Increased by cooltng, and was decreased by warming the 
vertebral canal. The addltlonal increase In oxygen consumptton produced by 
coollng the vetebral canal under the condlttons of a low environmental tem- 
perature or a low core temperature was greater than the increase In oxygen 
consumptton produced by cooling the vertebral canal under the condtttons 
of elevated sktn and core temperatures (4,3 ml mIn-1 kg-1 and 2,9 ml mln-l 
kg-1 Instead of 1.1 ml mln-1 kg-1). The decrease In oxygen consumptton 
caused by warming the vetebral canal was 2,6 ml min-1 kg-1 In dogs exposed 
to low ambtent temperatures, and 1,8 ml mIn-l kg-l In antmals with low 
core temperatures. The results show that heat productton can be influenced 
by cooling as well as by warming the thermosensltlve structures located In 
the vetebral canal. 
A65 -6 0 3  2 4 
FACTORS AFFECTING THE MOON It.I.USION. 
James E. HamUton (Ind. U., Dtv. of Optometry, Bloomtngton) 
F e r i c a n  Acadeniy of Optometry, Annual Meeting, Chicago, Ill., Dec. 10, 
Amerlcan Journal of Optometry and Archives of Amertcan Academy of 
Optometry, vol. 41, Aug. 1964 ,  p. 490-493. 
A revlew i s  presented of varlous observatlons on theorles explaining moon 
Uluston. An evaluatlon of extstIng theorles by Kaufman and Rock I s  given, 
and evidence by these workers supponlng the apparentdtstance theory I s  dls- 
cussed. The author also presents recent obsemt lons  of the rlslng of the 
moon a t  hlgh altltude whtch supports the idea that terraln pattern I s  a crucial 
factor In the Uluston. It Is concluded that the extent of the moon Uluslon can 
be dlrectly related to  the Increase In depth and dtstance perceptton cues pro- 
vided by the terraln pattern. A s  the moon's dlstance above the terrain In- 
creases, the Uluslon of sire becomes smaller. Although other factors may 
contrtbute to explaining the Uluston, characteristics of the tenatn affect the 
tlluslon more than any other factor. 
A65-80325 
THE EFFECT OF CYSTEAMIN AND AET ON OXYGEN CONSUMPTION AND 
BODY TEMPERATURE IN MICE [DIE WIRKUNG VON CYSTEAMIN UND 
AET AUF DEN SAUERSTOFFVERBRAUCH UND DIE KORPERTEMPERATUR 
DER MAUSI. 
A. I.ocker and J. E. Pany (Inst. fur BIOI. und Landwlrtsch., Wlen; and Wten U., 
I'livsioi. Inst.. Germany). 
1963). 
Zeitschrift fur die geramte expertmentelle Medhln, vol. 13R, 1964,  p. 331-  
337. 1 4  refs. In German. 
Cysteamlne ( @  -mercaptoethylamln)and AET(S-ii- emlnoethyl) tsotht- 
~ ~ r ~ ~ ~ ~ i u n i ~ l ~ l ~ ~ r i ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ l ~ ~ r i ~ ~ ) ,  respectively, deprrss the 02 -ul'take of the 
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e 
mouse, the strongest effect being exerted within the first 1 5  min. following 
i.p. injection. Following htgher doses of cysteamine, a partly significant 
increase of 02-uptake occurs in connection wtth motortc unrest of the animals 
with Increased motor activity. Also following AET the initial decrease of 
02<onsumption is reversedlater in the experiment; however, at a11 times a 
linear dose dependence i s  preserved. Both substances depress body tem- 
perature according to the doses applied. The meaning of these reacttons for 
the mechantsm of radloprotectton by cysteamine or AET I s  discussed. 
ABS-80326 
STATIC CONCENTRATIONS OF ATP, ADP, AND AMP IN NORMAL AND 
CARBON TETRACHLORIDE DAMAGED LIVERS OF MICE [STATIONARE 
KONZENTRATIONEN VON ATP, ADP UND AMP IN DER NORMALEN UND 
TETRACHLORKOHLENSTOFFGESCHADIGTEN LEBER VON MAUSENI. 
K. H. Goggel, R. Jaroschka, and F. Cppermann (Frankfurt U., Med. Univer- 
sttatsklin., Germany). 
Zettschrtft fur die gesamte experimentelle Medizin, vol. 138 ,  1964,  p. 338- 
344. 20 refs. In German. 
diphosphate (ADP), and adenosine monophosphate (AMP) in the ltver were 
determined in situ byenrymattc test methods in mtce frozen wtth liquid 
nttrogen. Higher values were obtained for ATP and lower values for ADP 
than reported by others In rats and rabbits. The difference i s  assumed to be 
prtmartly due to dWerence in techntque. Fasting for 52 hours had no effect on 
the Itwr nucleottdes in contrast to the findings of other researchers. Intra- 
peritoneal injections of carbon tetrachloride resulted in decrease of ATP 
concentratlon in the ltver tissue, whtch becomes significant after ftve hours, 
and falls to  a minimum of lO%of  the normal concentration after 24  hours. 
ATP concentration returned to its intttal value 96 hours after CC14 injectton. 
Concentrattons of ADP and AMP varied only instgniftcantly. 
Stattonary concentrations of adenosine trlphosphate (ATP), adenosine 
A 6 5 4 0 3 2 7  
OXYGEN COST OF BREATHING DURING RESPIRATION AGAINST PRES- 
SURE (DER SAUERSTOFFVERBRAUCH DER ATMUNG BE1 BEHINDERUNG 
DER VENTILATION). 
P. Eckermann and H. P. Millahn (Rostock U., Physiol. Inst., Germany). 
Zettschrift fur die gesamte experimentelle Medizin, vol. 138,  1964,  p. 345- 
352. 1 5  refs. In German. 
Hindrance of breathing by constant counterpressures increases the work 
and the oxygen cost of breathing. If the hindrance I s  applied to inspiratton 
and expiration simultaneously, the decrease of ventilation i s  proporttonal to  
the applted counter-pressures. Hindrance of inspiration causes a much 
greater oxygen cost at constant ventilation or a stronger hypoventilation a t  
constant oxygen consumption than hindrance of expiration. 
A65-80328 
THE EFFECT OF DECREASED BODY TEMPERATURE ON CONDITIONED 
REFLEX ACTIVITY IN THE RAT. 
0. Buregod, J. Bures', J. HassmannovL, and E. Fifkod (Czechoslovak Acad. 
of Sci., Inst. of Physiol., Prague; and Charles U., Inst. of Exptl. Pathol., Plze;). 
Physiologta Bohemoslovenica,vol. 13,  1 9 6 4 , ~ .  220-226. 23 refs. 
The ability of rats to extinguish a passtve avoidance reactton was studied 
a t  normal and decreased body temperatures (32', 30°, and 25' C). Impair- 
ment of negative learntng was already pronounced between 32' and 300  C. 
At 2 5 O  C all rtgns of extinctton dtsappear. In another group of rats it was 
found that 7 5 %  of untts showed a decrease in the frequency of spontaneous 
acttvity (neurons of the pontomesencephaltc regton) between 31° and 2 1 °  C) 
which was fairly uniform and had a Q l o  of 1.8. No sudden change in unit 
activity could be observed which could correspond to  the sudden change in 
learning abiltty at the above temperature. It is assumed that the main cause 
of hypothermic impairment of behavior is functional elimination of the 
retlcular formatton of the brain stem. 
A65-80329 
SLEEP CYCLES IN MICE. 
T. Weiss and E. Ftfkod (Ciechoslovak Acad. of Sct., Inat. of Physiol., Prague). 
Physiologta Bohemoslovenica,vol. 13 ,  1964 ,  p. 242-245. 9 refs. 
In mice, sleep is characterized by the alternation of two EEG phases- 
a phase of slow, htgh voltage actMty in the neocortex and htppocampus 
(lasting about seven minutes) and a "paradoxtca1"phase (lasting about one 
and a half minutes), in whtch the electrocorticogram is desynchrontred and 
regular theta activity appears in the hippocampus. The disappearance of the 
paradoxical phase is as sudden as its appearance. I t  I s  followed by brief be-  
havioral aroulal, a t  the beginning of which the hippocampogram ls desyn- 
chronized for a few seconds. A new cycle then begins, the animal goes to 
sleep again and slow htgh-voltage acttvity again appears in the neocortex and 
hippocampus. 
A 6 5 4 0 3 3 0  
EFFECT OF BODY TEMPERATURE CHANGES ON THETA RHYTHM IN THE 
RAT HIPPOCAMPUS. 
T. Webs (Czechoslovak Acad. of Sct., Inst. of Physiol., Prague). 
Physiologia Bohemoslovenica, vol. 13,  1964,  p. 246-255. 3 3  refs. 
Hippocampal theta rhythm evoked by htgh frequency stimulation of the 
reticular formatton can be recorded within the limits of rectal temperatures of 
20O-23' C to 40'42' C. Between 40Oand 20' C, a roughlylinear decrease 
in theta rhythm frequency occurs. The frequency of theta rhythm after the 
admintstratton of physostigmine I s  stmilarly related to  temperature. The 
frequency of hippocampal activity depends, within certain limtts, on the inten- 
sity of reticular stimulatton. This phenomenon ts still basically preserved a t  
the two extreme temperatures. 
A65-80331 
DECREASED REACTIVITY OF ADIPOSETISSUETO ADRENALINE 
AND CONNECTIVE TISSUE L I I A P A C T I  IRISTICS IN RATS ADAPTED TO 
TRAUMA. 
2. Hruza, M. Jelinkova, V. Hlavackova (Czechoslovak Acad. of Sci., Inst. of 
Phystol., Prague ). 
Physiologla Bohemosloventca,vol. 13,  1964,  p. 292-295. 1 7  refs. 
to  trauma in the NobleCollip drum did not cause the release of free fatty actds 
from adipose tissue as it does in nonadapted animals. No changes in the 
characteristtcs of connective tissue in the skin and tail tendon were found 
after adaptatton. 
A65-80332 
LYMPHOCYTOPENIA FOLLOWING TRAUMA AND ADAPTATION TO 
TRAUMA. 
Z. Hruza (Czechoslovak Acad. of Sei., Inst. of Phystol., Prague). 
Phystologta Bohemosloventca, vol. 13,  1964 ,  p. 296-299. 5 refs. 
Animals adapted to trauma in the NobleCollip drum (NCD) show a 
lesser decrease in the number of circulating lymphocytes following NCD 
trauma for 10 or 3 0  min. than nonadapted animals traumatized for 5 or 1 0  
min. Following a single injectton of 1 mg. ACTH the fall in circulating lympho- 
cytes is only sltghtly smaller in adapted than nonadapted rats. Lymphocytes 
obtained from the thymus and incubated in vitro with cortisone or hydro- 
corttsone died a t  an  equal rate regradless of whether they were derived from 
adapted or nonadapted rats. 
A 6 5 4 0 3 3 3  
RADIOELECTRONICS IN COSMIC MEDICINE [RADIO-ELEKTRONIKA V 
KOSMICHESKOI MEDITSINEI. 
1. T. Akulinichev, R. M. Baevskii, K. P. Zozykin, and V. R. Freidel'. 
Moscow, lzdatel'stvo "Energtta", 1964  4 7  p. 1 3  refs. In Russian. 
A detailed descrtptton is presented including dtagrams of telemetric devices 
that recorded physiological functtons of subjects, engaged in Soviet suborbttal 
and orbital missions. Constderations of ground control and principles involved 
are dtacuased. Recptton, processing, and evaluation of data are described. 
A65-80334 
EXPERIMENTAL STUDY ON UTRICULAR FUNCTION BY INDUCING ACTION 
CURRENT OF THE UTRICULAR NERVE. 
Htoshi  Sasaki, Kentcht Ogino, Masatoshi Yamagata, and Htonort  Maklno 
(rottort U., School of Med., Dept. of OtoRhino-Laryngol., Yonago, Japan). 
Yonago Acta Medica, vol. 7, Nov. 1963,  p. 139-145. 9 refs. 
Action potenttals were recorded from electrodes inserted into the base of 
the utricle in rabbits for analysts of the response to  linear accelerattons. The 
response in vartous head posltions was inventgated at the same time. It I s  
concluded that the utricular macula responds to linear accelerations whtch are 
perpendicular to the plane of the macula. Stimulation by pressure seems to  
be more effective than by tractton. 
A65-80335 
THE EFFECT OF SOMAESTHETIC AND ACOUSTIC STIMULI ON THE THRESH- 
OLDOF FUSION OF PAIRED LIGHT FLASHES IN HUMAN SUBJECTS. 
G. Horn and P. H. Venables (Cambridge U., Dept. of Anat., Great Brtain; and 
Inst. of Psychtat., Soctal Psychtat. Res. Untt, London, Great Brtain). 
quarterly Journal of Experimental Psychology, vol. 16,  Nov. 1964,  p. 289- 
296. 11 refs. 
MRC supported research. 
The threshold of fuston of paired flashes of light was measured by determin- 
ing the largest interval between two flashes of light a t  whtch they were reported 
a s  one and not a s  two flashes. When a weak electric shock to  the skin was pre-  
sented a t  the same time as the first flash, the threshold was increased compared 
to the threshold measured when the flashes were unaccompanied by a shock. 
A s  the interval between shock and first flash was inueased up to 600 millisec., 
the effect dimtntshed. A similar pattern of reiults was obtained using a cltck, 
instead of a shock as the addittonal stimulus. The effect on the two-flash thresh- 
old of varying cltck intensity was also studied. No retroacttve effects of the 
shock on the two-flash threshold were observed. 
A 6 5 4 0 3 3 6  
STIMULUS SET AND RESPONSE SET. THE ALTERNATION OF ATTEN- 
TION. 
D. E. Broadbent and Margaret Gregory (Med. Res. Council, Appl. Psychol. 
Res. Unit, Cambridge, England). 
The injectton of 50 gamma adrenaline t.p./lOO g wetght into rats adapted 
3 4  
Quarterly Journal of Experimental Psychology, vol. 16,  Nov. 1964 ,  p. 309-  
317. 10 refs. 
If a meaningful phrase of  three words was presented together with three 
digits, in such a way that each ear received some items of each of the two 
types of material, it was no harder to  recall the items grouped by type than 
it was to  recall them grouped by ear (Gray and Wedderburn, 1960). This 
finding is repeated and confirmed in several forms, culminating in the use of 
three letters of the alphabet and three digits a s  the six items presented. How- 
ever, even when all material is presented to one ear, it is harder to  recall a 
list made up of alternate items of two classes than it is to recall the same items 
arranged as two successive sublists. Rather than interpreting the above situa- 
tion a s  one in which alternation of attention between the ears is especially 
easy, it can be conceived as one in which continued attention to one ear 
is particularly difficult because it requires alternation between classes 
of items. A reduction in the presentation rate of stimuli produced a much 
greater improvement in performance when the items were of two alternated 
classes than when the classes were left separate. Equally, a slow presentation 
rate is more helpful when alternation between ears is required than when each 
ear  is to  be dealt with separately. These results support the idea that atten- 
tion takes time to shift; but require a separate kind of  attention, to a class of 
item rather than to a source of stimulation. 
A65-80337 
ON THE RELATIOhSHIF BETWELN CODIKG AhD THE ABILITY TO SEE 
NHAT ONE IS DOING IN A SENSOKI-MOTOR TASK. 
J. A. Leonard (Med. Res. Council, Appl. Psychol. Res. Unit, Cambridge, Eng- 
land). 
Quarterly Journal of Experimental Psychology, vol. 1 6 ,  Nov. 1964 ,  p. 325-  
331.  8 re f s .  
I n  order to examine the possible interaction between different display- 
control relationships and the ability to look at  what one is doing, an experi- 
ment was carried out under four  conditions: half the subjects were trained with 
a color code display, the other half with a positional code; within each of these 
groups, half the subjects were allowed to look at  their hand while performing, 
and the others were not. It was found that the effect of not being allowed to 
look was larger with the color code in the initial phase of training, and larger 
with the positional code in the final phase of  training. 
A 65-80 3 3 8 
THE COMBINATION OF INFORMATIOh FKOM DIFFEKEhT SOURCES. 
R. Davis (Reading U., Dept. of Fsychol., Fagland). 
Quarterly Journal of Experimental Psychology, vol. 16 ,  Nov. 1964 ,  p. 332-  
339. 1 7  refs. 
In this experiment subjects were presented with visual information from 
two different sources and were required to  combine it in order to  make the 
correct response. The time interval between the two signals was vaned in 
two different ways (a) regularly and (b) randomly. Reaction times were meas- 
ured from the moment of occurrence of the second signal. By this means 
the time course of the decision procedure involved in combining the informa- 
tion from the two sources was analyzed. Results indicate that subjects may 
deal with the situation in two ways (1) by means of a perceptual classification 
in which the individual elements are not analyzed separately, or  ( 2 )  by means 
of an intellectual classification in which each signal is analyzed sequentially. 
The two methods correspond to the experimental conditions of (a) regular 
intervals and (b) random intervals. It is argued that when subjects use the 
latter strategy the results are consistent with the conception of the human opera- 
tor as an  intermittent analyzing system. 
A65-80339 
SELECTIVE STRATLGIES IN THE ASSIMILATION OF SUCCESSIVELY 
PKESENTED SIGNALS. 
A. F. Sanders (lnst. for  Perception RVO-TNO, Soesterberg, The Netherlands). 
quarterly Journal  of Experimental Psychology, vol. 16 ,  Nov. 1964 ,  p. 368-  
372. 1 3  refs. 
It is found that performance in experiments on the psychological refrac- 
tory period is highly affected by instructions. In the present experiment, sub- 
jects were instructed either to handle the signals successively or  to group 
them. Both instructions were obeyed. This seems to indicate that the human 
organism has various strategies available. Xhich strategy is actually applied 
is likely to depend o n  the structure of the experimental situation, and partly 
on momentary preference. This may explain the variety of results in the litera- 
ture on  this subject. Finally, it is found that, when two signals are presented 
simultaneously, the total reaction time is considerably shorter if the signals 
are grouped than if they are handled successively. This difference disappears 
a t  interstimulus intervals of 0.2 sec. and 0.4 sec. The hypothesis is put forward, 
that the gain in time a t  the former case is due to simultaneous perceptual proc- 
esstng of the signals. 
A 6 5 -8 0 3 4 0  
IF.AD I'OISONIhG: tIFhlAr01 OGIC ASIFCTS. 
Nohen C. Griggs (Cleveland hletropol. Cen. Hosp., Dept. of hled., Ohio). 
IN: PROGRESS IN HEMATOLOGY, VOL. IV. 
A65-80344 
Edited by Carl V. Moore and Elmer B. Brown. 
NewYork,Grune and Stratton, 1964 ,  p. 117-137.  81 refs. 
Grant PHYS-OH-00064. 
A review is presented of the present knowledge of the morphological and 
metabolic changes caused by lead in the human erythrocyte. Blood values 
are listed and development of erythrocyte stippling is discussed. Fragility of 
the erythrocyte during lead poisoning is considered in mechanical and physi- 
cal terms. The decrease in red blood cell survival rates in lead poisoning is 
noted from many studies and related to anemia. A review of studies of iron 
metabolism reveals that lead in some way interferes with cellular (erythrocyte) 
uon metabolism. I t  is possible that the effect may prevent the incorporation 
of iron into the mitochondria. lierne synthesis during lead poisoning is re- 
viewed in man and other systems. It appears that the site of the effect of 
lead may be a t  both the delta-aminolevulinic (ALA) and the porphobilinogen 
(PBG) step of  heme synthesis. .The effects o n  prophyrin metabolism in man 
is related to excretion of A L A  and I.BG. rreatment and chemotherapy is dis- 
cussed. 
A65-80341 
Ttll: IE~FLULNCE OF TACK COMI-1 EXITY AND PKACTICE 3b i'kIIFORI1- 
A h C b  A F T I i I  LOSS OF S L b h l .  
U. .Y. J. Corcoran (hled. Res. CouncU, Appl. i'sychol. Res. Unit, Cambridge, 
Great Britain). 
Journal of Applied Psychology, vol. 48, Dec. 1964 ,  p. 339-343. 9 refs. 
An experiment was conducted to assess  the effects of degrees of task com- 
plexity and practice on  performance after loss of sleep. The subjects were auto- 
matically presented with cards containing 6 symbols every 7 secs. for 2 3 mins. 
A symbol had to be chosen on the basis of certain rules. Some cards required 
one rule, some two, some three, and some four. Croup I was practiced after 
normal sleep and tested af ter  2 2 and 46 hours without sleep. Group I 1  was 
tested without sleep and without previous practice. Group I l l  was practiced 
and tested after normal sleep. I oss of sleep had a greater effect after practice, 
but no clear differences emerged between the different levels of task complexity. 
A 6 5 4 0 3 4 2  
CIIF.CI<-IIBAVIhG ACCUKACY A S  A FUNCTIOh O F  i Oih TEN ALIGIUMEAT, 
IATTt,iihlhG, ARD VIENlhC AhGl.1:. 
Sidney G. Vashevsky (:;ochester E., b..Y.) 
Journal of hpplied 1 sychology, vol. 48, uec. 1564 ,  p. 344-347. 10 refs 
I rior studies have shown that detectini. a siniile deviant dial in a 4 X 4 
Y Y  
matrix can be markedly improved by aligning the null position of the pointers. 
I n  the present study, efficiency in a similar task was rendered S S ? ,  more effi- 
cient by continuing the line formed by the pointers across the entire panel face. 
The deviant dial then appeared a s  a break in a line, a finding consonant with 
the tiestalt principles of figural continuity; nor did any significant difference 
emerge when displays were presented to the front and the sides of subjects. 
A 6 5-80 3 4 3  
COLI 'dlh li\.G C1 i ECI< -:<?,A Vlb G t CC ti? A CY A h  1) C: C A :\TIT.\ TIV E li\ FO 1 - 
hIATIOl\ I h  h S I  ACZ-b.\Vli\G O l 5 l  L;,Y. 
Lidney C. Vashevsky (US Army lluman J ngr. Labs., Aherdeen rroving Ground, 
hld.) 
Journal of  Al.plied 1 sychology, vol. 46, Uec. 1964 ,  p. 348-350. 
An experiment was conducted to investigate the possibilities that a check- 
reading display could be designed to yield quantitative information, and that 
a more corrpact format could be used, saving space while preserving informa- 
tion content. The commonly used 4 X 4 display rnatrix and 0.50 sec. exposure 
time were used. Abplication of Gestalt principles proved advantageous. In 
an earlier study the principle of continuity was found highly efficient for quali- 
tative readout. In the $resent case, the principle of similarity of form was found 
to allow quantitative readout with little or no loss of  check-reading efficiencies, 
which ranged between 94:, correct detection of errors. Compressing the dis- 
play by use of  semicircular, rather than circular, dials improved performance 
even beyond its earlier, almost perfect, level. 
A65-80344 
SENSORY-FEEDBACK ANALYSIS OF BFHAVIOR IN S T i  !II-.OTI:LliVISLD 
VISUAL FIFLDS. 
K a r l  U. Smith and John  D. Could p i s .  L'., Milwaukee). 
Journal of Applied Psychology, vol. 48, Dec. 1964 ,  p. 361-368. 7 refs. 
NSF and NIH supported research. 
This research has  devised special methods of 3-dimensional television in 
order to explore several main problems of visual-feedback control of behavior: 
(a) evaluate techniques of achieving remote mobile 3-dimensional vision; (b) 
analyzesensory- feedback control of behavior by means of 3-dimensional vision; 
(c) preliminarily evaluate the design problems of machines guided with remote 
stereotelevision and similar display channels. The research was divided into 
two main parts-an initial phase of equipment development and evaluation 
and a second phase of controlled experiments. The initial experiments have 
been reported earlier. In the present sensory-feedback research, the results 
indicate that stereotelevised feedback has  major visual limitations, which can 
35 
be overcome in part by instrumental control and that different task patterns 
with 3.dirnensional remote vision present specialized characteristics of scn-  
sory feedback, dynamic in nature and best assessed by direct visual-feedback 
research. 
A65-80345 
STEREOSCOPIC TELEVISION PURSUIT TRACKING. 
John  D. Gould Wis, Ll.. Milwaukee). 
Journal of Applied Psychology,vol.‘48, Dec. 1964 ,  p. 369-377. 1 4  refs. 
NSF and Natl. Inst. of Mental Health supported research. 
This research was concerned with tracking a remote target moving in 
depth. A 3-D television system provided visual feedback, and direct and aided 
pursuit tracking systems were evaluated a s  a function of target speed. The 
stereoscopic display was shown to be generally satisfactory for r emoteson-  
trol operations, although some fatigue o r  eyestrain was reported, probably 
due to the optics of the system. Contrary to previous tracking studies on  non- 
depth courses, it was shown that o n  a depth course direct tracking is consis- 
tently superior to aided tracking at the 3 target speeds used. Amplitude of 
error analysis provided answers concerning what subjects do when not on  
target. Tracking behavior was interpreted in terms of the sensory-feedback 
mechanisms governing the control of motor patterns. 
A65-80346 
INVESTIGATIONS INTO THE MPCHANISM OF THE SYNTHF,SIS OF AMINO 
ACIDS IN PLANTS. IV. THE GFNESIS OF ASPARTIC ACID I N  CHLORELLA 
VC’LGAHIS IRICFHCHF SUL MFCCANlShlO DI SlNTFSl DEGLl AMMINO- 
ACID1 NFI VEGFIALI. NOTA I V :  GENPSI I)ELL’ACIl)O ASPAIITICO I N  
CHLORELLA VLLGARISI. 
Giovanni Ferrari and Calvin0 Passera (Fadova C ., Inst. di Chimica Agraria, 
i.ab. del Centro di Studio per  la Chimica delle Kadiazioni, Italy). 
Rlcerca Scientifica,vol. 34, Serie 2, Jun. 1964,  p. 641-644 .  5 refs. In  
Italian. 
ethyl alcohol 30 seconds after the addition of haH14CO3, was degradated 
by U V  irradiation. <“-Alanine, &alanine, serine, and glycine were obtained. 
The specific activity 1 4 C  of these products was found to be very close to that 
of the original aspartic acid in rj-alanine, only 254: in dalanine and serine, 
and 64: in glycine. We can deduce that most of the 14C lies In the ijsarboxyl 
of aspartlc acid. In its biosynthesis there Is  operating a mechanism of carbo- 
xylation of a C3  compound, e.g., phosphoenolpyruvic acid. 
The aspartic acid, extracted from Chlorella vulgaris by dipping in boiling 
A6540347 
DRIVERS’GALVANIC SKIN RESPONSE ANDTHE RISK OF ACCIDENT. 
D. H. Taylor (Road Res. Lab., Dept. of Scl. and Ind. Res., Great Britain). 
Ergonomtcs, vol. 7, Oct. 1964 ,  p. 439-451. 1 2  refs. 
covering a wide range of roads and road condltlono. Accident hlstories were 
obtained for the roads in one of the studies. It  Is shown that the level of GSR 
actMty doer  not depend p rha r i ly  on the nature of the road or condltlons. 
Conslstent sources of nr la t iona ln the GSR are  observed, one of them appar-  
ently belng the subject’s driving experience. The dlstrlbutlon of GSR per u n t  
distance traveled was found to be shilar to  the distribution of accidents per  
unit total distance of vehicle mvel (the accident rate). Results support a view 
that  drlvhg Is a self-paced task governed by the level of emotlonal tenslon or 
anxiety whlch the drlver wtshes to  tolerate. The posslble effects of thls on the 
dlstrlbutlon of accidents 1s dlscusred. 
Ga lnn lc  skh responses (GSR) of 20 drlvers were measured in two studies 
A65-80348 
MULTIPLE CHANNFL MONITORING. 
Earl L .  Wiener (Miami U., Coral Gables, Fla.) 
Ergonomics, vol. 7, Oft. 1964 ,  p. 453-460; 1 7  refs. 
Grant PHS-RG-AC-00126. 
The experiment investigated the effect of channel load in a one-, two, 
and three-meter vigilance task. Also investigated was the effect of training 
under one of the three-channel load conditions when subjects were later 
transferred to a twoshannel condition. Subjects monitored a voltmeter 
display for 6 4  minutes. Results showed that the overall performance of the 
two- and three-channel groups was virtually identical, and considerably in- 
ferior to the singleshannel group in the initial session. A time decrement was 
exhibited by all three groups. I n  the second session when all subjects moni- 
tored two channels, no significant differences between groups were found. 
The results are discussed in terms of the-shar ing load on the monitor, and 
implications for equipment design and training. 
A 6 5 4 0 3 4 9  
A NOTF ON THE MEASUREMFNT OF PERCFP1‘UAI MOTOR LOAD. 
J. A. Michon (lnst. for Percepdon RVO-TNO, Soesterberg, The Netherlands). 
Ergonomics,vol. 7, Oct. 1964,  p. 461-463.  5 refs. 
A method of  measuring the perceptual motor load of tasks in which 
actlvlty is negligible, and the input and processing of  perceptual data  is the 
Important thlng. The method involves the use of a simple subsidiary task, 
the Interval Production Task, consisting of the production by tapping, or  
nodding, or counting, of a s  regular a sequence of intervals a s  possible. One 
of the advantages of the method is the variety of ta4-s with which it may be 
used. 
A65-80350 
SENSITIVITY TO HEAT AND COLD OF SLMMER AND WINTER PRE- 
FERRERS. 
Audrey F. M. Driver (Hong Kong U., Dept. of Physiol.) 
Ergonomics, vol. 7, Oct. 1964 ,  p. 475-479.  
The thresholds of unpleasant heat and cold have been found for Chinese 
males, some of whom preferred tropical summer and others cooler weather. 
The summer preferrers had higher thresholds for  unpleasant heat in both 
seasons than the winter preferrers, and these were significantly different. 
There was no evidence that the threshold for unpleasant cold was related to 
climatic preference. The threshold of unpleasant heat for one European, 
tested throughout the year, showed a relationship to skin temperature. Blood 
pressures of the summer preferrers were significantly higher than those of  
the winter preferrers. 
A65430351 
THE CHEMICAL PKOTFCTION OF IKKADIATED SKIN. (HISTOLOGICAL 
ASPECTS). 
S. Boccardi and E. Morano p a t .  Inst. for the Study and Treatment Of TU- 
mours, Div. of Morbid Anat., Milan, Italy; and Hosp. Maggiore, Vercelll Italy). 
Panminerva Medica vol. 6, Oct. 1964 ,  p. 362-365. 1 8  refs. 
The behavior of’irradiated skin with and without chemical protection by 
subdermal application of cysteamine was investigated in guinea pigs. After 
a single high dose of ionizing radiation, the skin was analyzed histologically. 
The cysteamine-rreated animals showed far  less thickening of the epithelial 
layer, and in general the lesions were far less extensive than in the nontreated 
animals. 
A65-80352 
EFFECT OF SEVERE PHYSICAL EXERCISE ON THE KIDNEYS. 
K .  Zaruba and B. Fixa (Charles’U. Faculty of Med., Dept. of Med., Hradec 
Kmlove, Czechoslovakia). 
Mediclna Experhental is ,vol .  11, 1 9 6 4 , ~ .  233-238. 18 refs. 
The effect of exercise on renal functlon was studied in dogs trained t o  run 
on a treadmill. Dogs were exposed to  running for  a perlod of 1.5 hours 
until near exhaustion; renal functions were then tested. A slgniflcant restrlc- 
tlon of renal plasma flow was noted as well as a large increase ln the filtra- 
tlon fractlon. It  is felt that renal ischemla could be developed, especially ln 
the cortex, durlng severe exerclse whlch could result in pathological changes 
In the kldney. Symptoms of thls damage could be hematuria and protelnurla. 
A6540353 
THE UROLOGICAL PROBL.EMS IN SPACE MLDICINE. 
Abraham T. K.  Cockett (Calif. U., School of Med., Dept. of Surg. Drol.,  Los 
Angeles; and Harbor Gen. Hosp., Torrance, Callf.) 
Journal of Urology, vol. 92 ,  Nov. 1964 ,  p. 5 6 4 5 6 7 .  9 refs. 
Harbor Gen. Hosp., Calif., supported research. 
Grant AF-AFOSR-6 1-61. 
Two major problems appear  to  warrant further investlgatlon by the 
urologtst: (1)posslble Increased formatlon of calculi during prolonged space 
travel and (2) posslble decrease ln the force of urinary stream during pro- 
longed welghtless perlods. Supporting evldence in both Instances Is men- 
cloned. The data, however, appear to be meager and Inconclusive. Areas 
in which research Is now ln progress have been mentloned. These studles 
should tend to rule out  certain environmental factors whlch will be encountered 
ln space travel. The final solutlon of these potential urological problems 
must awalt further studies evaluating all of the environmental factors In space. 
A s  the astronaut’s t h e  of flight increases, needed data should become availa- 
ble. 
A 6 5 4 0 3 5 4  
EFFECTS OF OXIDANTS AND IONIZING CONDITIONS ON SEED GERMI- 
NATION AT SUBATMOSPHERIC OXYGEN LEVELS. 
S. M. Slegel, C. Giumarro, and L. Halpern (Unlon Carbide Res. Inst., T a w -  
town, N.Y.) 
BotanlcalGazette,vol. 125 ,  Dec. 1 9 6 4 , ~ .  241-245. 7 refs. 
NASA Contract NASw-767. 
oxygen levels, a number of substances act as sttmulants. These include a 
n r i e t y  of subotltuted p-benzoqulnones, organic peroxldes, and lnorganlc 
oxldants. Of the lane< most  have marginal effects, 11 any, but  hydrogen 
peroxide Is qutte active under condltlons whlch preclude Its servlng as a 
general source of atmospheric O2 . lndtrect OL radlatlon from PO210 was 
hlghly effective as a stlmulant, even under anaeroblc condltlona. Representa- 
tive subatmoapherlc stlmulants were found to be I n a c t h  or inhibltory when 
applled in a&. Results were dlscussed both In terms of the role of n r i o u s  
oxldants as substltutes for  02 and  the changing role of n r l o u s  oxldants ( s t h u -  
latlon vs. Inhlbltlons) when oxygen tension Is modifled. 
When seed germlnation and seedling growth are  I h l t e d  by subatmospheric 
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A 6 5 -80 3 5 5 
OXYGEN lh THE AhlhlAL OKGAhlSLl. 
Frank Dickens and Eric heil, ed. (Middlesex Hosp. Med. School, Great 
Britain ). 
(Symposium of the International Union of Biochemistry and the Inter- 
national Union of I'hysiological Sciences, London, 1963 ,  Proceedings.) 
Edited by Frank Dickens and Eric heil (Middlesex Hosp. Med. School, 
Great Britain). Oxford. Great Britain. Peraamon I'ress. 1964 .  xvl i i+694 D. - 
The followmg papers are listed in the table of contents. 
SOME STUDltS ON THE KCACTIOXS OF OXYGEh AhD CARBON 
DIOXIDE I &  HAFAlOGLOUIh SOLUTIOhS AhD Ih BLOOD. F. J. N. 
Roughton. p. 5-27. 
OXYGFN SUPPLY Ih AQUA r I C  FORMS. J. Krog. p. 2 9 4 8 .  
CHEMISTRY, GFhETICS, AhD FLhCTlON OF IhVEHTtBRATE RESPIRA- 
TORY PIGMEhTS - COhFIGURATIOhAL CHAhGES AhD ALLOSTE RlC 
EFFECTS. C. Manwell. p. 49-119. 
STKUCTUKE AhD FUNCTIOh OF HAEMOGLOBIA AhD MYOGLOBIR. 
F. Antonmi. p. 121-140. 
ELECTROhIC STI<UCTURE AhD E KO1 t RTIES OF OXYGEh. J. S. 
Griffith. p. 1 4 1  -1 54. 
THE REGULATION OF CARBOHYDRATE L'TILIZA HON. J. M. 1.owenstein. 
p. 163-177. 
PROBLEMS AhD COhTROVERSIES Ih TIIE FIF.LD OF T I E  IILSPIRA- 
TORY CHAlh-LlhKE;D DEHYDROGEKASI~S. T. I .  Singer and T. Cremona. 
p. 1 7 9 1 1 7 .  
.THE OXYGEN LLECTKODE. 1. S .  Longmuir. p. 219-237. 
'THE MEASUIiEhlENT OF 1'02 IK TISSUES. D. B. Cater. p. 239-246. 
A 65  -80356 
REFLEX CIRCULATORY AND RESPIRATORY RESPONSES TO HYPOXIA. 
hl. De Burgh Daly (St. Bartholomew's Hosp. Med. Coll., Dept. of Physiol., 
London, Great Britain). 
IN: OXYGEN I N  THE ANIMAL ORGANISM. 
(Slml osium of the International (Inion of Lliocliemisrry and the Inrer- 
national Clnion of I hysiological SLiences, Landon, 1963 ,  1 roceejings.) 
L.dited by Frank Dickens and t.ric k e d .  
Oxford, Great Britain, Pergamon Press, 1964 ,  p. 267-276. 49  refs. 
[See A65-803551. 
due to stimulation of the carotid and aortic body chemoreceptors by the 
reduction of arterial blood oxygen tension. Accompanying this hyperpnea 
are changes in the cardiovascular system which in man, and in some labora- 
tory animals, imlude tachycardia, and increase in cardiac output and periph- 
eral vasodilation. A review of the literature dealing with these experi- 
ments is presented. Because hyperpnea of ventilation hypoxia is due to a 
chemoreceptor reflex, it has been assumed that the cardiovascular effects 
are attributable to  the same mechanism. The evidence reviewed briefly 
indicates however that not only are the mechanisms involved complex, but 
that the circulatory effects  cannot be attributed to a direct effect of excita- 
tion of the peripheral chemoreceptors. There is strong evidence that the 
cardiovascular effects of ventilation hypoxia are, a t  least in part, secondary 
to changes in pulmonary ventilation. Other mechanisms participating in the 
responses have yet to be found. 
Acute systemic hypoxia causes an increase in respiratory minute volume 
A 6 5 4 0 3 5 7  
THE RESPIRATORY RESPOhSE OF MAN TO HYPOXIA. 
D. J. C. Cunningham, J. hl. Patrick, and B. B. Lloyd (U. Lab. of Physiol., 
Oxford, Great Britain). 
IN: OXYGEN IN THE AhIMAL ORGANISM. 
(Symposium of the International Cnion of niochernistry and the Inter- 
national C'nion of Physiological Sciences, I n n h n ,  1963 ,  I roceedinps.) 
Edited bv Frank Ilickens and hric Led. ~~ ~ ~. 
Oxford, Great Britain, Pergamon f'ress, 1964 ,  p. 277-293. 29  refs. 
[See A65-803551. 
Induction of severe hypoxia is commonly accompanied by hypercapnia 
and acidosis. The hypoxic stimulus is an important component of the intense 
stimulation caused by asphyxia. Experiments are reviewed in which a rela- 
tively high threshold for oxygen stimulation is demonstrated using rebreath- 
Ing and steady-state techniques with human subjects, and in which the 
effects of oxygen stimulation are evaluated during marked hypercapnia. 
Included are representative diagrams, graphs, and equations. 
A65-80358 
AEROBIC WORK CAPACITY. 
Per-Olof Astrand and Erik Hohwd Christensen (Gymnastiska Centralinst., 
Dept. of Fhysiol., Stockholm, Sweden). 
IN: OXYGEN IN THE AhIMAL ORGAhlSM. 
(Symposium of  the International Union of Biochemistry and the Inter- 
national Union of I'hysiological Sciences, London, 1963 ,  Proceedings.) 
Edited by Frank Dickens and Eric heil. 
Oxford, Great Britain, Fergamon Press, 1 9 6 4 ,  p. 2 9 5 3 1 4 .  47 refs. 
[See A65-803551. 
Physical performance is based o n  the fol!owing factors: energy output 
(aerobic a i d  anaerobic processes), n:uroniuscular function, and psycholog- 
ical factors. The importance of the di9erznt factors varies with the task. 
When large muscular groups are very active for a minute or longer the 
individual's aerobic work capacity is to a high degree decisive for the capa- 
bility. Discussed is the following relationship: (1) the oxygen uptake during 
exercise; ( 2 )  aerobic work capacity and age and sex; (3) aerobic work capacity 
and capacity for  prolonged continuous muscular work; and (4) continuous 
versus intermittent muscular work. 
A65-80359 
SOME PHYSIOLOGICAL KkSPOhSES TO CHRONIC HYPOXIA. 
Arthur H. Otis ( F a .  U., Coll. of :.led., Vept. of I lhysiol., Gainesville). 
I N :  0XYGF.K lh THE AXIMAL ONGAhISM. 
(Symposium of the International Union of Biochemistry and the Inter- 
national Union of Physiological Sciences, London, 1 9 6 3 ,  Proceedings.) 
Edited by Frank Dickens and Eric heil. 
Oxford, Great Britain, 1 ergamon I'ress, 1964,  p. 3 1 5 3 2 3 .  1 8  refs. 
[See A65-803551. 
The hyperventilation occurring at  altitude is of adaptive value. The 
higher the ventilation the less  the amount of oxygen removed from each 
volume of  inspired air. By comparison, individuals hypoxic from the pres- 
ence of right to left shunts usually have increasedventilation which is of 
negative value in improving the delivery of oxygen to the tissues, and pre- 
sent the typical acidbase picture of metabolic acidosis, partially, but not 
completely, compensated by increased ventilation. Such acidosis is not 
advantageous for the high altitude dweller. The pressure at  which oxygen 
is delivered to  the tissues appears  to be relatively independent of pH. In- 
dividuals with chronic hypoxia usually have polycythemia and consequently 
an increased oxygen capacity of  the blood, which is proportional to the 
severity ot hypoxia. 'They typically have a higher oxygen content in their 
arterial blood, although a lower oxygen tension than in normal persons. 
On the other hand, in hypoxia resulting from a right to  left shunt, an in- 
creased oxygen capacity raises the oxygen tension in both arterial and venous 
blood because the arterial oxygen tension is not only determined by the 
lung oxygen load but also by that in venous blood shunted to the arterial 
side of the circulation. These effects are illustrated graphically. 
A65-80360 
THE IhTKACELLULA R OXIDATIOb-REDUC TIOK STATE. 
Britton Chance, Rrigitte Schoener, and Frederick Schindler (Pa. U., Johnson 
Kes. Found., thiladelphia). 
Ih: OXYGEN I N  THE ANIMAL ORGAhlSM. 
:ympu,ibm of t t e  I~~ternat ional  I'iiion of niochrriiistry and the Inter- 
iianonal I'nion of  l'livsioloiical Sciences. I ondon. l S 6 3 .  Proceedings.) ~- - .  
Edited by Frank Dickens and Eric heil. 
Oxford,Great Britain, Pergamon t'ress, 1 9 6 4 ,  p. 367-392. 48  refs. 
[See A65-803551. 
Following a review of various methods for measuring the physical 
properties in vivo of oxidative phosphorylation in the respiratory chain, 
data are presented on hypoxia of the rat cerebral cortex. Comparison is 
made of the fluorescence increases observed o n  the rat brain cortex and 
the kidney cortex, with ischemia by decapitation, with cessation of breath- 
ing, with oxygen concentration measured by platinum electrode, and with 
the electroencephalogram. Only under conditions where the brain cortex 
energy reserves were exhausted, either by previous episodes of  hypoxia 
or by treatment with a convulsant such a s  metrazol or  pictotoxin, was 
there cessation of electrical activity closely associated with termination of 
oxidative phosphorylation activity. A discussion is presented on the correla- 
tion of rat brain hypoxia with oxygen concentration and oxyhemoglobin 
dissociation, and three methods are described for determining intracellular 
oxygen concentration corresponding to varying degrees of oxidation-reduction 
of mitochondrial DPNH. Cytochrome a reduction and pyridine nucleotide 
reduction obtained from a stirred flow r%actor are correlated a s  a function 
of oxygen input rate and oxygen concentration. 
A65230361 
FACTORS I\FFECTIKG THE RATE OF kXCFIAhGE OF 02 BF,T.VEEK 
BLOOD AhDTISSUES. 
I<. F . Forster (Pa. U., Graduate School of hled., Dept. of Physiol., Phila- 
delphia). 
I N :  OXYGFA I N  THE A h I M A L  ORGANISM 
(Symposium of the International Union of Biochemistry and the Inter- 
national Union of Physiological Sciences, London, 1963,  Proceedings:) 
Edited by Frank Dickens and Eric Neil. 
Oxford, Great Britain, Fergamon Press, 1964 ,  p. 393-409. 3 0  refs. 
[See A 65-803551. 
uniform single capillary, surrounded by a concentric cylinder of nourished 
tissues. equations are presented for calculating the distribution of oxygen 
in the tissues around the capillary. An  attempt is made to bring out  the 
Assuming that the capillary system can be described adequately b y a  
37 
importance of  numerical values assigned to various parameters in drawing 
conclusions concerning the magnitude of oxygen partial pressure gradients 
(Po2,, between the capillary and tissues by plotting representative calcu- 
lated curves. The drop in 1’,2 within the tissue around the capillary may 
represent the major part of the total pressure drop from the blood to the 
mitochondrion, but the calculated values depend almost entirely on values 
assumed for the dimensions and other parameters of tissue. Equations 
are used to describe diffusion of oxygen within capillary blood and across 
the capillary wall, within the cell, and within the mitochondria. After con- 
sideration of the factors concerned with oxygen exchange between capillary 
blood and the tissues, it is concluded that the most important factor is 
the capillary bloodvolume provided for each milliliter of tissue volume. 
A65.80362 
OXYGEN CONSUMPTION AND SODlUhl KEARSOIII rION I N  THE hlAhlhlA- 
LIAN KIDNEY. 
Kurt Kramer and Peter Deetjen (Gottingen U., I hysiol. Inst. Germany). 
IN: OXYGEN I N  THE ANIMAL ORGANISM. 
(Symposium o f  the International Union of Biochemistry and the lnter- 
national Union of I‘hysiological Sciences, London, 1 9 6 3 ,  Proceedings.) 
F.dited by Frank Dickens and Fxic heil. 
Oxford, Great Rritain, I’ergamon Press, 1 9 6 4 ,  p. 4 1 1 - 4 3 1 .  42 refs. 
[See A65-8035.51. 
In  order to prove the stoichionietric relationship hetween oxygen 
consumption and sodium actively transporteJ (c\ha/i)?) through the 
kidney, experiments were perfornieJ on anesthetiwd dogs with the 
kidney in situ. A dual linear relationship was ol>s?tved between oxygen 
consumption and blood flow and between oxygen consumption and 
glomerular filtration rate (GPII). Arteriovenous oxygen saturations in- 
creased, and a constancy was found of i:Na/02, A series of changes of 
sodium reabsorption induced by injection of hypertonic solutions, vaso- 
dilating substances, and breathing hypoxic mixtures did not  change the 
QKa/O2. Strong osmotic diuresis did affect the energy output of the 
kidney to the effect that, per Na+ transported, a higher rate of  oxygen 
consumption appeared. Cyanide injected into the renal artery poisoned 
both the metabolism for sodium transport and basal processes. ‘The 
causal relatlonship of sodium reabsorption and oxidative energy supply 
was demonstrated using the technique of mannitol diuresis and stopped 
flow. Discussion is presented on  medullary oxygen consumption, sodium 
transport, the c o u n t e r a r r e n t  system of llenle’s loop, and anaerohic 
energy requirement of medullary tissue. I t  is concluded that sodium 
load, not blood flow, is the determinant factor of oxygen consumption. 
With the autoregulation of blood flow, GFII is also autoregulated and 
with it, the sodium load. Kenal oxygen consumption varies with the 
sodium load, of  which there appears to be no limit in oxygen supply. 
di th  an increased sodium load, the proximal tubule seems alwasy to 
reabsorb the same percentage of the load. 
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CEREBRAL BLOOU SUP1 LY AND CERI.RI’\AL OXIDATIVE MF.’rABOLIShl. 
Carl F. Schmidt (US haval Air Develop. Center, Aviation Med. Acceleration 
Lab., Johnsvllle, Pa.). 
IN: OXYGEN IN THE ANIMAL ORGANISM. 
(Symposium of  the International Union of Biochemistryand the Inter- 
national Union of Physiological Sciences, London, 1 9 6 3 ,  I roceedings.) 
Edited by Frank Dickens and F.ric heil. 
Oxford, Great Britain, Pergamon Press, 1 9 6 4 ,  p. 4 3 3 - 4 5 2 .  7 refs. 
[See A 6 5 - 8 0 3 5 5 1 .  
The human brain represents abount 2 %  of the body weight and accounts 
for 2Oigof the body’s total oxygen consumption and 1 5 %  of the total cardiac 
output. Increased oxygen consumption by the brain during increased 
cerebral functional activity in man has not been demonstrated, but there 
i s  ample evidence that impairment of cerebral functions by drugs o r  
diseases i s  assoclated with decreased cerebral oxygen consumption, 
‘The lower limit of the pysiological range is the same a s  that of monkeys, 
vb.  half the normal level. The increase in cerebral blood flow during 
increased cerebral activity in animals is due to automatic decrease in 
cerebral vascular resistance. rhe mechanisms are still obscure, but 
VaSoconStrictor iiinemations probably are involved. The fact that ir- 
reversible damage to brain tissue occurs when cerebral oxygen con- 
sumption is reduced to less than half the normal suggests that in the 
brain an unusually large proportion of total energy input is dedicated 
to the maintenance of cell structure. 
A65-80364 
C.€.i%F.KAI t.FFI.CT5 O b  0XYC;I.N A T  I l lGl l  r bhS lOh .  
John ,V. I3ean (hlich. ll . ,  Dept. of i’llysiol., Ann Arhor). 
IN:  OXYGI h I N  T i l t .  AhlhlAI OIi(;ANISM. 
(Symposiuni o f  the International Lliiion of  l3iochen1islry and the Inter- 
iiational Ilnion of I’hysioloRical icieiices, 1 ondon, 1 9 6 3 ,  I roceediiiLs.) 
l..dited by Frank Ilickelis and I ric b,eil. 
Oxford, (;reat Ilrlrain, I’ergamon I ress, 1 9 6 4 ,  11. 4 5 5 4 7 4 .  8 6  refs. 
l See A 6 5-803 5 5 I .  
P review is presented of the more outstanding adverse effects of 
high oxygen pressure observed in man and in animal experiments. in- 
cluded are the effects on the lungs (edema, pleural effusion, erythrocyte 
extravasation, hemorrhage, etc.), vascular system, central nervous 
system (convulsive seizures), cerebral blood flow, cerebral oxygen 
tension, oxygen dissociation curve of mamnialian blood, sympathetic 
nervous system, pituitaryadrenal system, and isolated tissues or  whole 
organisms, presumably by direct effects  on specific enzymes. It has  
been demonstrated that “rr is”[ t r is  (hydroxyniethyl) amino methane], 
an in vivo carbon dioxide buffer, has been effectively used a s  a protec- 
tive agent against the toxic action of high oxygen pressure. 
A65-80365 
BIOI OCICAL I FFrCTS OF OXYGIA. 
Xebeca Gerschnian (Bueiios Aires L’., Fac. de Farm. y I?ioquim., Argen- 
tina). 
I & :  0XYGF.h Ih FHI AhlhiAL OIlGAlul5M. 
(Symposium of the International Llnion of Bioclieniistry and tlie Inter- 
national Enion of I’hysiological Sciences, I.ondon, 1 9 6 3 ,  1 roceedings.) 
Edited bv Frank Dickens and Eric heil. ~~ 
Oxford, Great Britain, 1 erganion I ress, 1 Y 6 4 ,  p. 4 7 5 - 4 9 4 .  1 4 6  refs. 
I S  ee  A 6 5 -8 0 :i 5 5 I .  
A review of the literature o n  the hiological effects of oxygen reveal 
that they are highly relevant to tlie problenis of cell division, growth, aging, 
mutagenesis, radiohiology, and cancer. The demonstration by electron spin 
resonance spectroscopy o f  free radicals in living material has confirmed 
Michaelis theory (the reduction of oxygen can proceed by univalent steps, 
implying intermediate free radical states) and strengthened the views on 
the mechansini of oxygen toxicity. It is postulated that the basic mechanism 
of oxygen toxicity has similarities with the initial biological effects of x -  
irradiation. ‘This theory has led to experiments using a variety of chemicals 
(antioxidants, glutathione,7-amino-butyric acid, vitamine E, carotenoids 
for plants, coenzyme II, cystein) which proved to be capable of  modifying 
oxygen toxicity. 
A 6 5  -803 6 6 
OF ‘TIlACE Mi. I ‘Al 5.  
kiels llaugaarll (i’a. L’., Scliools of hled., ilept. of I harniacol., I hiladelphia). 
rHF. r o x i c  A C ~ I O ~  F OXYGI h oh hir rABoi ishi  A N U  nib 1101 1:
II\: OXYGI h ih r i i f .  A ~ I ~ , A I .  O I I G A ~ I S M .  
Oxford,Great Britain, i ergamori r ress ,  1 0 6 4 ,  p. 4 9 5 - 5 0 7 .  43  refs. 
lSee A 6 5 -8035 5 I. 
Metabolic changes produced by high oxygen tension are reviewed 
briefly, including the inhibition of tissue respiration in vitro, enzyme 
activity, phosphorylation in the brain, and inhibition of tissue cultures. 
Coenzymes possessing sulfhydryl groups are involved in many metabolic 
reactions susceptible to  oxygen toxicity. rrace metals and the chelating 
agent I,UrA (ethylenediaminetetraacetic acid) have been effective in the 
inhibition of oxygen toxicity in cell-free rat heart honiogenates and in 
the intact animal. Included is a discussion of recent studies on the 
mechanism of oxygen toxicity in the rat brain. 
A 6 5 - 8 0 3 6 7  
AGAINST ION171hG RAUIAT[Oh 
Z. hl. Bacq (l iege U., I ab. de I’athol. et Therap. Cen., Belgiun,)and 
I‘. Alexander (Chester Beatty Iles. Inst., I.ondon, Great Britain). 
lh :  OXYG1.k Ih TtIE A h l h l A l  OIICANISM. 
TI IE  it01 I: oi; O X Y G . N  I N  nit i ’ i i n o h i m i \  OF  CIIEKIICAL i l i t o r x r i o h  
Edited by Frank Dickens and Eric heil. 
Oxford, Great ILitain, I’ergamon I ress, 1 9 6 4 ,  p. 5 0 9 - 5 3 6 .  1 5 3  refs. 
[See A65-803551. 
‘There seem t o  he many facts in favor of anoxia a s  the main (though 
not the exclusive) mechanism for  the radioprotective action in mammals by 
acetylcholine, histamine, catecholamines, and chlorpromazine. For tryp- 
tamine and 5-liydrox~~rylitamine, arguments in favor of anoxia are numerous, 
but rnechanisnis not involving oxygen cannot be excluded. A s  far a s  the 
most powerful radioprotectors, the thiol protectors (cysteamine, cysteine, 
AI-T or  mercaptoethylguani~tine), are concernrd, anoxia is not the main 
mechanism responsible for  radioprotection cither in mammals, cells in 
vitro, or  viruses. Iiadiochemicnl investigations, first with model systems 
and more recently with cell nuclei and whole cells, have provided clear 
indications that these sulfhydryl compounds protect by a repair mechanism 
in which oxygen is involved. In vegetative systenis a repair reaction by 
added sulfhydryl substances would be essentially instantaneous and at  
its most effective in the presence of oxygen. 
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OXYGEN STORES OF M A h .  
Hermann INahn fi. Y. State U. at  Buffalo, Ue1.t. of I'hysiol.) 
Ih. OXYGEh Ih THE ANIhlAL ORCAP%IShl.  . ~ . ~  
(Symposium of the International Union of Biochemistry and the Inter- 
national Union of Physiological Sciences, I ondon, 1963 ,  I roceedings.) 
Edited by Frank Dickens and Eric heil. 
Oxford. Great Britain. l'erramon Press. 1964 .  D. 609-61 9. 1 4  refs. . -  . .
[See A65-803551. 
stores of the blood and lung. The relative contribution of these two 
sources depends upon the absolute s u e  of the lung oxygen stores. The 
latter can be greatly altered by (1) size of lung volume, ( 2 )  fraction of 
oxygen, and (3) barometric pressure. Various examples are discussed. 
It appears  that the length of  a maximal voluntary apnea is to a large 
extent controlled by the s u e  of oxygen stores. The important key to 
asphyxial defense is the wise administration of the body's oxygen stores 
by preferential distribution to  the oxygen sensitive tissue. To what extent 
this occurs in man has yet to be determined. 
Under conditions of prolonged apnea the body calls upon the oxygen 
A65-80369 
PINOBI EhlS OF OYYGF h SL'I PLY DUIIIhG F X I  OSURE TO HIGH G. 
A. G. H. Bjurstedt (Karohnska Inst., Dept. of Aviation Med., Stockholm, 
Sweden). 
Ih OXYGth Ih TtlE A h I M A I  O ' IGAhl5M.  
(Symposium of  the International Clnion of Biochemistry and the Inter- 
national Union of thysiological Sciences, London, 1 9 6 3 ,  I roceedings.) 
Edited by Frank Dickens and 1:ric keil. 
Oxford. Great Britain. Per tamon I ress. 1964 .  D. 631-640. 24  refs. 
. Y  I I .  
[See A65-803551. 
Bilateral cervical vagotomy radically altered the respiratory response 
in anesthetized dogs exposed to positive g: initial apnea no longer occurred 
and the animals showed marked hyperventilation during centrifugation. 
Severing the carotid sinus nerves after vagotomy resulted in respiratory 
failure. Preservation of carotid chem- or baroreceptors, or  both, was 
essential for the development of hyperventilation in dogs under gravi- 
tational stress. I n  man exposed to high g forces in the head to foot 
direction, great falls occurred in arterial pressure at  the level of the 
carotid bodies. Concomitant vigorous hyperventilation may be due in 
part to ischemic excitation of carotid chemoreceptors. Hyperventilation in 
man was erpecially marked if no anti-g suit was used. Arterial desatura- 
tion occurred during prolonged exposures to accelerative forces in dog 
experiments, proving the development of a large intrapulmonary shunt as  
a result of this type of stress. In humans, arterial oxygen tension also 
decreased during a two-minute exposure to 5 g. hlen exposed to prolonged 
gravitational stress in the centrifuge showed derangement in pulmonary 
gas  exchange at, or  slightly above 5 g lasting for a two-minute period. 
Impairment of arterialization of the blood was found which caused pulmo- 
nary shunt development. 
A 6 5  -803 7 0 
ATMOSI'HEKE AhD EVOLUTlOh. 
Daniel L. Gilbert (Jefferson hled. Coll., Uept. of I'hysiol., 1 hiladelphia). 
IN: OXYGEh IiX THE AhIMAL ORGAhlSM. 
(Syriikosiuni of the Interiiational Llnion of Riocheniistry and the  Inter- 
national L'nion of k'hysiolodical 'ciences, 1 andon, 1 7 6  1, I roceedinAs.1 
I.dited by Frank Dickens a n 1  I:ric l e d .  
Oxford, Great Britain, Pergamon f r e s s ,  1 9 6 4 ,  p. 641  -655. 61 refs. 
[See A65-803551. 
A biosphere might possibly exist on  a planet during the time its atmos- 
phere evolved from one composed of molecular hydrogen, helium, water, 
methane, and ammonia into one composed of carbon dioxide and molecular 
nitrogen. I n  the beginning and ending of such a possible life-stage on a 
planet, the atmosphere could be expected to  contain little o r  no molecular 
oxygen. The formation of  water by the marriage of oxygen, the second most 
abundant chemically reactive cosmic element, to hydrogen, the predominant 
cosmic element, is the essential source of energy for most of the earth's 
biosphere. The destructive influence of this energy source on  the biosphere 
is reflected in the phenomenon of  oxygen toxicity. 
A 65 -80 3 7 1 
CURIIFhT DIAGNOSIS A h 0  TIIEATMFAT. 
Henry Brainerd (Calif. U. School of Med., Dept. of Med.; and U. of Calif. 
Hosp., San  Franctsco), Sheldon Margen (Calif. U., Dept. of Nutr. SCt., 
Berkeley; and Calif. U. School of Med., Dept. of Biochem., San Francisco), 
and MUton J. Chatton. 
Los Altos, Calif., L.ange Medical I'ublications, 1 9 6 4 ,  191; 8 7 0  p. $9.50. 
Contained within this clinical tome of  diagnosis and treatment of 
diseases is a section on  the medical effects of air travel and selection of 
patients for air travel. 1 hysical ailments and diseases which contraindicate 
air travel are listed. These include cardiovascular diseases, respiratory 
diseases, anemia, hernias, postoperative conditions, etc. 
A65-80372 
LI(:LID , V A  T T . 1 ~  AhD THt ORlGih OF LIFE. 
Stanley L. hliller (Calif. U., Dept. of  Chem., La Jolla). 
I N :  ISOTOE-IC AhD COShllC CHEMISTRY. 
Edited by ti. Craig, S. 1. hliller, and G. J. 'Nasserburg. 
.4msterdam, horth-Holland Publishing Co., 1964 ,  p. 103-113.  28 refs. 
hSF Grant G-22000. 
The origin of life and the growth of living organisms in nonaqueous 
solvents is discussed. 'This possibility cannot be proved impossible, but it 
is very unlikely. The temperature limits for living organisms in an aqueous 
mediurri are a t  most between -DOo and t1500. Various solutes that could 
depress the freezing point of water are examined. The freezing point of 
water can be raised in a dense atmosphere by the formation of gas  hydrates. 
Some of these hydrates are denser than water and the oceans would freeze 
from the bottom up. These considerations limit the number of planets on  
which life can arise and persist. 
A65-80373 
PETROLOGICAL AND COhlPOSlTIONAL RFLATIOhSHIPS IN METEO- 
RITES. 
Harmon Craig (Calif. ti., Dept. of Earth Sci., La Jolla). 
I N :  ISOTOPIC AND COSMIC CHEMISTRY. 
Edited by H. Craig, S. L. Miller, and G. J .  Wasserburg. 
Amsterdam, North-Holland Publishing Co., 1964,  p. 401-451. 7 8  refs. 
based on  their mineral composition. New data from superior analyses are 
shown. In the carbonaceous chondrites the concentrations of MgO, SiO2, 
NaZO and K 20 show a marked linear variation with sulfur content, when 
calculated on  a water and carbon free basis. Recent papers on the composi- 
tion of these chondrites are reviewed. 
A65-8037 4 
ALGAE AND MAN. 
Daniel F. Jackson ed. (Syracuse U., Dept. of Civil Engr., N. Y.). 
Edited by Daniel F. Jackson (Syracuse U., Dept of Civil Engr., N. Y.). 
NewYork, Plenum Press, 1964,  X + 4 3 4  p. $14.50. 
NATO Advanced Study Institute, July 22-  August 11, 1962,  Louisville, 
Kentucky. Selected papers have been abstracted separately. 
G. 8. Prescott (Michigan State L., Dept. of Botany, East Lansing, Micb.), 
CHlTERlA AND PROCFDLRFS IN PRFSENT-DAY TAXONOMY. C. van 
THE GROSS CLASSIFICATION OF ALGAF. Tyge Christensen (Copen- 
THE CYTOLOGY OF THE PHAEOPHTA - A REVIEW OF RECENT 
A discussion is given of the past and present classification of meteorites 
The papers presented in this book are based on  lectures given at the 
CONTRIBLTIONS OF CL RRENT RESEARCHTO ALGAL SYSTEMATICS. 
p.1-30. 
den Hoek (Rijksherbarium, Leiden, Netherlands), p. 31-58. 
hagen U., Institut for Sporeplanter, Denmark), p. 59-64. 
DEVELOPMFNTS, CLRRENT PROBLEMS, AND TECHNIQUES. Margaret 
Roberts (Hull. U., Dept. of Botany, England), p. 65-76. 
IN ALGAF. G. E. Fogg (M'estfield C O I L  Dept. of Botany, London, England), 
ENVIRONMENTAL CONDITIONS AND THE PATTERN OF METABOLISM 
p. 77-85. 
MICRONLTRIENT REQCIREMENTS FOR GRFEN PLANTS, F:SPEClALLY 
ALGAF. Clyde Fyster (Charles F. Kettering Research Lab., Yellow Springs, 
Ohio),p. 86-119. 1 8 4  refs. [See A65-803751. 
SOMF PROBLEMS REMAINING IN ALGAE CULTURING. A. G .  Wurtz 
(Director, Station of Applied Hydrobiology, Le Paraclet par Boves, France), 
p. 120-137. [See A65-803761. 
THE ECOLOGY OF BENTHIC ALGAF. F. E. Round (Bristol U., Dept. of 
Botany, England), p. 138-184.  
A DISCUSSION O F  NATURAL. AND ABNORMAL DIATOM COMMCINI- 
TIES. Ruth Patrick (Academy of  Natural Sciences, Dept. of Limnology, 
Philadelphia, Pa.), p. 185-204.  
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MICRONLTHIFNT KEQLIKEMENTS FOR GREEN PLANTS, ESPECIALLY 
ALGAF. 
Clyde Eyster (Charles F. Kettering Res. Lab., Yellow Springs, Ohio). 
IN: ALGAE AND MAN. 
Fdited by Daniel F. Jackson. 
NewYork, Plenum Press, 1964 ,p .86 -119 .  184re f s .  ISeeA65-803741. 
A review is presented of the nutritional requirements of various types 
of green plants, especially the blue-green algae and the green algae. For 
each of the 1 2  elements discussed a review of the literature i s  given. Mineral 
requirements for the heterotrophic and autotrophic growth of Chlorella 
Wenoidosa are listed. It is concluded that for algae manganese, iron, 
chlorine, zinc, and vanadium are needed for photosynthesis. It is also in- 
dicated from the literature that calcium, manganese, boron, cobalt, copper, 
and silicon are needed in small quantities for other metabolic functions such 
as growth, cell wall formation, etc. Many references are made to nutritional 
studies on  Chlorella. 
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SOME PROBLEMS REMAINING IN ALGAE CULTLRING. 
A. G. Wurtz (Sta. d'Hydrobiol. Appl., Le Paraclet par Boves, France). 
IN:  ALGAE ~ N D  MAN. 
Edited by Daniel F. Jackson. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  120-137. [See A65-803741. 
Various outstanding problems in the culturing of algae are discussed. _ .  
problems of major importance to raising algae for use in  photosynthetic 
gas  exchangers include estimation of growth and yield, obtaining bacteria- 
free algae cultures, and the effect of innoculum size o n  culture growth. Other 
problems mentioned primarily are concerned with industrial uses of algae. 
Methods of estimating cell growth such a s  colorimetry, turbidity measure- 
ment, and cell count are discussed. Techniques of isolating cultures are 
mentioned. The author describes one of his techniques involving boiling 
of the growth medium. A brief discussion is given of utilizing algae in a food 
chain using fish and arthropods, which in turn could be used for human food. 
A 6 5 -80 37 7 
PRINCIPLES OF PRIMARY PRODLICTIVITY: PHOTOSYNTHESIS LNDER 
COMPLETFLY NATURAL CONDITIONS. 
Jacob Verduin (Bowling Green State LI., Dept. of Biol., Ohio). 
IN: ALGAF AND MAN. 
Edited by Daniel F. Jackson. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  221-238. 7 refs. [See A65-803741. 
A discussion is presented of the desirability of studying photosynthesis 
under completely natural environmenral conditions. Factors concerning the 
advantages of this method, rather than laboratory culturing techniques, are 
cited. Data from growing algae in natural ponds are given. A comparison 
of photosynthesis and respiration in two small ponds shows general agree- 
ment with data from the literature. A much neglected limiting-factor equa- 
tion derived from the Baule-Mitscherllch equation is analyzed a s  to photo- 
synthetic yields. Various limiting factors are found and discussed. Lambert- 
Beer's law is applied to aquatic environments giving an equation from which 
a coefficient relating light Denerration to suspension concentration can be 
evaluated. Further application of this equation to aquatic environments is 
recommended. 
A 65-80 37 8 
MASS CULTLIRE OF MICROALGAE FOK PHOTOSYNTHb'TIC GAS EX- 
CHANGE. 
Richard J. Benoit (Cen. Dyn. Flec. Boat, Res. and Develop., Chem. Engr. 
Sect., Croton, Conn.) 
IN: ALGAE AND MAN. 
Fdited by Daniel F. Jackson. 
NewYork, Plenum Press, 1964,  p. 413-425. 1 4  refs. [See A65-803741. 
given along with comments on the use of electrochemical methods of pro- 
ducing oxygen. The main body of the article is concerned with the environ- 
mental factors in culturing algae and the practical limits for algal photosyn- 
thetic systems. Growth rates in relation to light intensity, culture density, 
aging, dilution rate, and other factors are discussed. The practical applica- 
tion of algae culturing to submarines and space flight is discussed. 
A short history of the use of algae for photosynthetic gas exchange is 
A65-80385 
EFFECT OF EXFRCISE ON INTRAOCULAR TFNSION AND ITS RFLATION- 
SHIP TO OPEN ALCLE GLAUCOMA. 
Kenneth H. Cooper, Philip Lernpert, and James  F. Culver (LjSAF School of 
Aerospace Med., Aerospace Med. Div., Specialty Training and Ophthalmol. 
Dept., Brooks AFB, Tex.) 
Aerospace Medicine,voL 36, Jan. 1965,  p. 51-53. 11 refs. 
Three subjects suspected of having glaucoma were seen at the USAF 
School of Aerospace Medicine. Following the completion of their work-ups, 
they were given a Balke-Ware treadmill performance test which was termi- 
nated when the pulse reached 180 beats per minute. Repetitive intraocular 
pressures taken afterwards showed a consistent fall of at least 27 percent, 
and the pressure remained a t  below initial levels for at least 5 5  minutes. 
A 6 5 4 0 3 8 7  
CONVULSIONS IN A PILOT FOLLOWING DRLG WITHDRAWAL. 
J.  Richard Dille, Pei Chin Tang, and Samuel F. Flynn ( F A A ,  Office of Avia- 
tion Med.. Aeron. Center Med. Clin., Oklahoma City, Okla.) 
Aerospace Medicine,vol. 36, Jan.  1965,  p. 55-58. 12 refs. 
A case history of a commercial pilot with psychiatric problems, seizures. 
and headaches is presented. The pilot, referred for medical evaluation by 
his supervisor, denied having any medical problems and attributed his symp- 
toms to an  increased workload and problems at home. Ile also denied use of 
narcotic drugs, tranquilizers, sedatives, or alcohol in any forni. 'The presence 
of fast and slow waves appeared to indicate that he had taken some form of 
drug prior to an  electroencephalographic recording. During hospitalization 
the patient had at least one major selzure plus minor ones occurring during 
withdrawal from all medications. Definite evidence was obtained that the 
patient had taken barbiturates, meprobamate, and diazepam of unknown dos-  
age and duration. It was also determined that he received thirty 100 mg. 
capsules of pentobarbital per month for several months and diazepam for 
one month prior to the initial electroencephalogram. Since withdrawal symp- 
toms usually follow abrupt cessation after prolonged overdosage, pentobar- 
bital is the most likely cause of producing fast  and slow waves in the electro- 
encephalogram and convulsions upon withdrawl. 
A65-80 388 
READERSHIP SURVEY ON ABSTRACTS OF CLHRENT LITERATL RF SEC- 
TION OF AEROSPACF MEDICINE: A REPOHT BY COMMITTEE ON SCIFN- 
TIFIC COMMLNICATIONS. 
Aerospace Medicine, vol. 36, Jan.  1965,  p. 87-89. 
Results are presented of a survey using a questionnaire with items re- 
lated to frequency of use, information sought,principal use, recommended 
improvement, and desuability of current abstracts and their annual indexes 
prepared by the Library of Congress under NASA contract and appearing in 
Aerospace Medicine. The sampling included 2502 members and 1 4 0 3  non-  
members, both foreign and domestic. Replies were received from 1 5 8 5  in- 
dividuals or 4 1 %  (53x of members surveyed) within a two-week period. Ltil- 
ization according to affiliation (e.g., Civil Aviation Medical Association and 
Aerospace Industrial 1 ife Sciences Association) and according to primary 
occupation (e.g., research administrators, flight surgeons, FAA medical ex- 
aminers, and physicians in practice) was analyzed. Replies favored con- 
tinuarion of the current abstracts by over 98%. 
A65-80389 
A NEL~HO-PSYCIIOL.OGICAL FXPLANATiON OF THE LNITY OF BINOC- 
U L A R  VISION. 
Deryck Humphriss 
Review of Ciptometry, vol. 101,  Sep. 1, 1964 ,  p. 31-44. 28 refs. 
The summatory match mismatch theory of cortical activity is applied to 
phenomena of binocular vision, a s  follows: (a) binocular vision takes place 
in an  area of association cortex, @)binocular vision can be shown to be a 
summatory process, (c) stereoscopic vision is the result of an analysis of  the 
degree of mismatch in an otherwise matching pattern, (d) stereoscopic vision 
is a high level function which can be dominated or inhibited by monocular 
clues. On this basis binocular visual performance may be related to psycho- 
logical dimensions of rigidity, lability, perseveration, etc. 
A B  5-80 390  
A DETi.CTlON MhlflOD AND PIIOBAI3IL.ISTIC MODELS FOR ASSFSS- 
ING INFORMATION PIIOCFSSING YiIOhl DRII-F VISUAL DISPLAYS. 
W. K .  Estes and H. A. 'Taylor (Stanford L., Calif.) 
Proceedings of the National Academy of Sciences, V O I .  52, Sep. 1964 ,  
p. 446-545.  NSF supported research. 
NONR 22503) .  
Methods of measuring apprehension span are reviewed. The classical 
tachistoscopic experiment with report of the observed elements is modified 
to detection of one of two critical elements (consonants) in random noise 
(noncritical consonants). Fach display contains only one  of the critical ele- 
ments. This technique minimizes problems of retention loss. With the above 
methods an evaluation is made of models representing the perceptual pro- 
cesses  involved in the assimilation of information from brief displays. The 
fixed-samplesize model of statistical learning theory is considered and found 
inadequate in view of the discrepancy between the possible stimulus input 
from the retina and the small number of elements actually perceived. Instead 
the authors propose a serial processing model based on  the idea that ele- 
ments registered in the receptor apparatus must be scanned one at a time by 
a central mechanism. The number scanned is limited by the decay of stimu- 
l u s  traces activated by a brief display. An experiment exploring mathemati- 
cal assumptions made on  the basis of the model and employing the detection 
method produced satisfactory results. The model promises to account for: 
(a) virtual invariance of observed report span over a wide range of exposure 
times, and @) the  susceptibility of report span to disruption by events oc-  
curring immediately following the stimulus exposure. 
A 85-80391 
CAROTID SINLS BARORFCEPTOR REFLEX FFFECTS LPON MYOCAR- 
DIAL CONTRACTILITY. 
Hilare De Geest, Matthew N. Levy, and Harrison Zieske, Jr .  (St. Vincent 
Charity Hosp., Res. Div., Cleveland, Ohio). 
Circulation Research,vol. 40, Oct. 1964,  p. 327-342.  3 9  refs. 
Cleveland Area Heart SOC. supported research. 
Grant PHS-G- f IE-077 2 4. 
The reflex effects of stimulation of the carotid sinus baroreceptors on 
left atrial and ventricular performance were studied in an  auxotonic and an  
isovolumetric left heart preparation, which was innervated though completely 
isolated hydraulically. Reflex changes of heart rate, arterial impedance, ve- 
nous return, and level of circulating catecholamines were prevented from in- 
fluencing cardiac performance. In  the auxotonic preparation, stimulation of 
the carotid sinus baroreceptors decreased aortic pressure, cardiac output, 
and external left ventricular work. Simultaneously, mean left atrial pressure 
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rose definitely. In the isovolumetric preparation, a decrease of the left ven- 
tricular peak systolic pressure was observed. These changes in atrial and 
ventricular dynamics were attributed primarily to a reflex negative inotropic 
effect directly upon the atrial and ventricular myocardium, mediated by the 
sympathetic nervous system. No definite changes in distensibility of the 
isovolumetric left ventrical were observed, although this could not be ex- 
cluded in the auxotonic preparation. Primary changes in the coronary vas- 
cular bed were not considered to be responsible for the observed changes in 
atrial and ventricular dynamics. 
A65-80392 
CARBON DISULPHlDE PSYCHOSES (SIROUHLIKOVE PSYCHOZY). 
Michal Turcek and J a n  Molcan (Bratislava U., Psychiat. Clin., Czechoslo- 
vakia). 
Pracovnilekaxstvt,vol. 16, Aug. 1964,  p. 257-261. 16 refs. In Czech. 
The effects were studied of 15  persons who were exposed to CS2 in 
some cases, up to  7 times the maximum allowable time. The exposure 
ranged from 5 months to 1 3  years. In 10 of the cases, more or  less inten- 
sive disturbances of consciousness were noted, which lasted 1 to 7 days; 
of these, 3 were affective delirious, 1 oneiroid fihese 4 had a better prog- 
nosis and shorter illnesses), 2 paranoid-schizoid, 2 manic, and 2 depres- 
sive. Of the 5 without disturbance of consciousness, 1 was manic, 2 mel- 
ancholic, and 2 had dementia syndromes. Later it was found that half of 
the patients had, before becoming sick, oligophrenic symptoms, or  psy- 
chopathy, and 6 were alcoholic. The prodromic symptoms were mostly 
neurasthenic, while somatic symptoms were also frequent just prior to  the 
illnesses. The more difficult cases responded well to  insulin therapy of 
fairly low dosage. 
A 65-80 3 93 
PHYSIOLOGICAL REACTIONS OF MAN TO ACCELERATION OF MAXI- 
MAL DURATION AND INTENSITY IN THE SPINE-CHEST AXIS. REPORT 
1. MAXIMAL TOLERANCE AND MAIN TREND OF THE PHYSIOLOGICAL 
REACTIONS. 
A. S. Barer, G. A. Golov, V. B. Zubavin, and E. P. Tikhomirov 
(Biulleten’ Eksperimental’noi Biologii i Meditsiny, vol. 56, Jul. 1963, 
p. 24-29.) 
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1964, p. 726-  
730. 9 refs. Translation. 
The maximum tolerance to accelerations acting in the back-chest direc- 
tion a t  an  angle of 65’ to the longitudinal axis of the human body was de- 
termined on a large-radius centrifuge. The following were studied: cardio- 
vascular system, external respiration system, movement coordination, 
bioelectrical activity of the brain and of various groups of skeletal muscles, 
and subjective sensations. Definite s tages  were revealed in the body re- 
sponses, which were most pronounced during the action of the average 
acceleration values (6 to 10 9). For 6 g the mean action time was 6 5 3  
seconds, for  8 g-186.4 seconds, for 10  g-57.6 seconds, for 12 g-27.6 
seconds, for 14 g-17.7 seconds and for 1 5  g-10.4 seconds. 
A 6 5 4 0 3 9 4  
EFFECT OF SEVERE STRESS ON THE @-LIPOPROTEIN CONTENT OF 
BLOOD SERUM AND OF SOME ORGANS. 
A. F. Bliuger and la. la. Shuster P i g a  Med. Inst. Depts. of Infectious Dis- 
ea ses  and Pharmacol., Lardan SSR). 
(Biulleten’Eksperimental’noi Biologii i Meditsiny, vol. 56, Jul. 1963,  
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1964, p 757-  
760. 16  refs. Translation. 
Subjection of rats to  violent stresses causes  appreciable changes in the 
0-lipoprotein contents of their serum and of some of their organs. Violent 
acute Stresses (hypoxia, scalding, immersion in cold water) cause rises in 
the @-lipoprotein levels of the serum and the liver. Accidents developing 
following application of some of the stressful factors is regularly associated 
with a fall in the content of liver and serum 8-lipoproteins. Application of 
vlolent stresses either does  not affect the @-lipoprotein contents of the brain 
and the heart, o r  it raises them. 
A65-80395 
THE 24 HOUR RHYTHM OF MITOTIC ACTIVITY DURING REPARATIVE 
REGENERATION OF THE SALIVARY GLAND, LIVER AND EPIDERMIS 
IN WHITE MICE AND RATS. 
N. V. Krasil’nikova (Khanarovsk Med. Inst., Dept. of Histol., USSR). 
Biulleten’Eksperimentalhoi Biologii i Meditsiny, vol. 56, Jul. 1963,  
P. 91-96.) 
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1964,  p. 794-  
796.  8 refs. 
Comparison of the curves of the 24-hour mitotic rhythm in the sub- 
maxillary salivary gland, liver and skin epidermis during regeneration dem- 
onstrated that they were parallel and had a single peak. The maximum 
mitotic activity was observed a t  8 a.m. and the minimum at  8 to 11 p.m. 
The same changes of the 24 hour mitotic rhythm in the mentioned organs 
were observed durlng physiological regeneration. Consequently during 
p. 56-60) 
physiological and repair regeneration of various animal organs there are  
general regularities in the 24 hour  changes of mitotic activity of the cells 
evidently caused by the close interrelationship of these processes. 
A 6 5 4 0 3 9 6  
INVPSTIGATION OF TASTF SENSATION IN HLMAN SLlBJECTS DLRING 
PIIOLONGFI? INHALATION OF OXYGEN. 
N. S. Zaiko, M. I.Kuznetsov, and N. A. Chelnokova (USSR, Acad. of Med. 
Sci., Inst. of Norm. and Parhol. Physiol., Moscow). 
(Biulleten’ Eksperimental’noi Biologii i Meditsiny, vol. 55, Aug. 1963, 
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1963,  p. 835-  
837. 5 refs. Translation. 
The paper describes the effect produced by prolonged oxygen inhalation 
on the changes occurring in taste sensitivity of subjects o n  a strictly planned 
diet. No changes occur in the taste sensitivity of humans placed in a baro- 
chamber with an  atmospheric pressure corresponding to an  altitude of 5 5 0 0  
m. and gas  mixture with an increased oxygen content for 2.5 to  8 hours; 
this points to normal function of the digestive tract. This method of de- 
termining the functional mobility of the taste receptor apparatus may be 
used to study nutntional problems in prolonged high-altitude flights. 
A 6 5 4 0 3 9 7  
BODY HFACTIONS TO PHOLONGED CORIOLIS ACCELERATION. 
N. 1. Arlashchenko, B. B. Bokhov, V. E. Busygin, N. A. Volokhova, Iu. G. 
Grigor’ev, B. 1. Poliakov, and Iu. V. Farber. 
(Biulleten’ Eksperimental’noi Biologii i Meditsiny, vol. 55, Aug. 196 3, 
n 7A-37.) 
p. 11 -1 3.) 
r. - -  - - . I  
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1963,  p. 852-  
855. 5 refs. Translation. 
Reactions to the prolonged action of Coriolis acceleration against the 
background of slow rotation were studied in a special slowly rotating cham- 
ber (MVK-1) for two persons. After an  hour of rotation the greatest changes 
of somatic and autonomic functions investigated were nored in the gait and 
in the skin temperature. 
A65-80398 
PHYSIOLOGICAL HCMAN RFACTIONS TO ACCELERATION ALONG THE 
VERTEBROSTERNAL AXIS: CHANGES IN THE SYSTEM OF EXTERNAL 
HFSPIHATION. 
A.  S. Barer, G. A. Golov, and E. I .  Sorokina. 
pul le ten’  Eksperimental’noi Biologii i Meditsiny, vol. 55, Aug. 1963,  
D. 33-37.) 
Bulletin of Experimental Biology and Medicine, vol. 56, Aug. 1963, p. 856- 
859. Translation. 
An inquiry was made into the chief indices of external respiration in man 
during the action of accelerations (up to 15  g) directed along the dorso- 
thoracic axis at an angle of 65O to the back of the armchair. A definite 
regularity was established in the changes of the indices studied with various 
accelerations. Definite s tages  were noted in the development of individual 
reactions; this regularity reflected the essence of the general biological laws 
concerning body adaptation to  new environmental conditions. 
A 6 5 4 0 3 9 9  
SATELLITE MEASURFMENTS OF THE METEOROID ENVIRONMENT. 
Charles T. D’Aiutolo (NASA, Washington, D. C.) 
Annals of the New York Academy of Sciences, vol. 1 1  9, Nov. 11, 1964,  
p. 82-97. 14 refs. 
based primarily on the data obtained from the Explorer XVI. Although the 
Explorer XVI provided the first known penetrations by meteoroids in thin 
metallic skins, additional measurements must be made to  appraise the hazard 
in thicker materials. An experimental device soon to be placed into orbit to 
provide this appraisal is described. A comparison of meteoritic encounter 
frequency and the penetrations recorded by the Explorer XVI indicates that 
the majority of meteoroids in the near-earth environment are not high den- 
sity compact objects but may be of relatively low density. Further research 
is required to substantiate this broad conclusion. 
An attempt has been made to review the meteoroid hazard environment, 
A 6 5 4 0 4 0 0  
POSTGRADUATF OFFICER TRAINING FOR PILOT TRAINEES. 
AlanJ Grill 
Air lJn:versity Review, Nov.-Dec. 1964,  p. 74-83. 
Revision of the curriculum of the undergraduate pilot training program 
in the Air Training Command was carried out after recognition of the chang- 
ing curriculae and standards of precommission schools. The current pro- 
gram is organized along the following guidelines: (1) leadership by example, 
(2)  heritage, (3) duty, (4) leadership application, (5) counrer insurg~ncy instruc- 
tion, ( 6 )  physical training, and (7) expansion of previous experience. Ixalu- 
ation of offi,:er training performance is made dn the basis of Officer Perform- 
ance !iat.;lgb, periormance results in physical tmicing, evaluation in the 
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counterinsurgency course, flight performance, and academic training. hluch 
emphasis is placed on the development of  personal traits requisite in an  
officer. 
A65-80401 
PSYCHOPHYSIOLOGIC STUDIES OF PULMONARY VENTILATION. 
Donald L. Dudley, C. J. Martin, and Thomas H. Holmes (Wash. U., School 
of bled., Dept. of Psychiat., Seattle; and Firland Sanatorium, Seattle, Wash.) 
Psychosomatic Medicine, vol. 26, Nov.-Dec. 1 9 6 4 ,  p. 6 4 5 - 6 6 0 .  3 5  refs. 
In  a group of  2 2 subjects, action-oriented behavior has  been correlated 
with hyperventilation in 20 subjects in response to short-term adverse life 
situations. Seven of the 22 subjects were found to hypoventdate in response 
to short-term life situations to which they reacted with nonaction orienta- 
tion. Seven of the 2 2  subjects were found to react to long-term adverse 
life stimuli with sustained changes in psychologic orientation and increased 
or  decreased ventilation without a corresponding change in the fractional 
concentration of alveolar carbon dioxide. Reduced carbon dioxide production 
occurred during nonaction-oriented behavior, and increased carbon dioxide 
production occurred during action-oriented behavior. Respiratory changes 
occurring during anger or anxiety were similar to those occurring during real 
or  suggested exercise, and respiratory changes occurring during depression 
were similar to tliose occurring during real or suggested sleep. 
A65-80402 
RELATIONSHIP BET\VEEN CRITICAI FI ICKFR FIIEQLFNCY AND AGE I N  
FLICKFK PERIMI TKY. 
Ernst Wolf and Angela hl. Schraffa 
Archives of  Ophth&nology, vol. 72,  Dec. 1964 ,  p. 8 3 2 - 8 4 3 .  2 2  refs. 
Grant NlNDB 13-1482 
Flicker fields recorded on  3 0 2  normal eves of individuals ranging in age _ _  - 
from 6 to 9 4  years have been grouped into nine age ranges of ten years each, 
and the results have been studied in regard to changes in critical flicker f re-  
quencies (CFF) with age. It appears that CFF changes with age at  each point 
of the visual field in a specific manner. Up to age 60 years the decline in C?T 
is relatively small; above age 60, CFI: decreases considerably with the further 
advance of age. 'The flicker field shows differences in CFF between nasal, 
temporal, upper and lower quadrants. Vlhen studying flicker fields in pa- 
tients, abrupt changes in CFF are indicative of retinal pathology. The niagni- 
tudc of rctinal abnormality and its extent can, however, be fully evaluated 
only when tlie observed CPF values are correlated with tlie age of the individ- 
ual. In this fashion, flicker fields arc obtained which yield point for point 
considerably more information than when only sudden changes in critical 
flicker frequencies are observed. 
A65-8040 3 
THE NOKhlAL VALUES OF CARDIOVASCCLAR INDICICS DI'illNG PIIYSI- 
CAI. WORK. I. THF DEPI NDENCY OF WART hlINUTC VOlCMt ON OXY- 
GEN UPTAKF [DAS NORhlALVERHALTFN DL'R FLNKTIONSGROSSFN 
DES KKLilSLAUFS CNTER KOKPEKLICHPR ARBFIT. 1. MITTEILUNG: 
DIE ABIIANGIGKEIT DFS HERZhllNLlTFNVOLUMf'NS VON DFII SAUER- 
STOFFACFNA HhlF I. 
W. Noder (hlunster U.; and Baderwiss. Inst., Bad Salzuflen, Germany) 
Archiv fur Kreislaufforschung, vol. 44, Oct. 1 9 6 4 ,  p. 2 2 4 - 2 3 1 .  6refs .  In  
German. 
were determined in 137 males with normal cardiovascular systems, ages  
ranging from I S  to 6 4  years. Physical work was carried out  o n  a bicycle 
ergometcr. A total of 4 2 1  investigations was made. The results show that 
in the nurinal heart under physical stress HhIV is a quadratic function of 
the oxygen uptake, represented by a simple parabolic curve, with the niaxi- 
mum running through the zero point of the coordinates. The above formula 
can be applied in the individual cases to evaluate the normality of heart min- 
ute volume during a cardiovascular function test. 
The normal values of heart minute volume (HhlV) during physical stress 
A65-80404 
THE PROCRI'SS OF X-RAY DIAGNOSIS Ih 1 l i F  L.AST DFCADFS AND 
STFPY IlADIODIAGNOSTYKI II~KARSKIEJ W OSTATNICH PZIFSIATK- 
ACH LAT I MOZI IWOSCl ZASTOSO\\'ANIA I C I I  W hlEDYCYNl1 LOTNI- 
CZFJ I. 
Boleslaw l3enibnowski (hlil. Inst. of Aviation Mcd., Warsaw, Poland) 
Lekarz Wojskowy, no. 7, 1964 ,  p. 4 9 9 - 5 0 5 .  I n  l'olisli. 
hlodern methods of X-ray investigation in tlie L'.S.A. and I-urope arc 
outlined, with reference to Important works publislicd since 1 9 4 1 .  'This 
progress also affected inanufacturing of  modern X-ray apparatus from 
siniplc 1 0 0  m.A. Instruments to  a conihincd G-clianncl apparatus of 1000  
TtiF P O S S I ~ I I I T Y  OF ITS A P P L I C A T I O N  TO A V I A T I O N  M E D I C I N E  [ P o -  
m.A. hlodern electronics and application of TV and monng  pictures to med- 
ical investigation give rise to the possibility of studying neural and meta- 
bolic processes. It is in this connection that X-ray diagnosis has been applied 
to aviation medicine. 
A65-80405 
TIIE EFFECT OF SMALL ALCOHOL DOSES ON TllE ABILITY TO ESTIhlATE 
DISTANCE OF OWECTS BY APPLICANTS FOR OP€RATlON OF POWER 
TRAIKS (WPLYW MALYCll DAWEK ALKOHOLU NA OCENF ODi.PCKOSC1 
PRZEDhllOTOW U KANDYDATOVJ NA KIEROWCOW POJAZDOW MECHANI- 
CZiXY C H). 
Jan Lach and Stanislaw Domagaka 
Lekarz Wojsko ,no .  7, 1 9 6 4 , ~ .  506-509. In  Polish. 
by means of the Dolman apparatus in 1 9 6 1 - 6 2 .  A l l  measurements were 
carried out three times in 20 min. and 2 hrs. after alcohol use. A consider- 
able deterioration of the ability to estimate distance was formed in 2 5  men 
after 20 min. and in 65 men after 2 hrs. of alcohol intake. 
The e f f e c t 2 1 0 0  g. of 457; ethyl alcohol on 1 0 0  enlisted men was studied 
A65-80406 
TChlPORAI. I FFFCTS IN DINOCUI A R  VISION. 
T. G. R. Bower and 1. J.  Haley (Cornell L,., Ithaca, N. Y.) 
Psychonoms Science, vol. 1, Dec. 1 9 6 4 ,  p. 4 0 9 - 4 1 0 .  5 refs. 
of stimulus variables are determined. No stimulus effect is found. It is con- 
cluded that binocular rivalry is determined by structural properties of the 
organism. 
The temporal parameters of  the rivalry process and the effects on  them 
A65-80407 
PHYSIOLOGIC FACTOKS IN HYPFRVFNTII.ATION. 
Walter I. Tucker (Lahey Clin. Found., Dept. of  Neuropsychiat., Clin. Div., 
Boston, Mass.) 
Biochemical Clinics, no. 4, 1 9 6 4 ,  p. 8 3 - 8 0 .  
The electroencephalogram was recorded in two control subjects and six 
patients with anxiery attacks bcfore and during hyperventilation. Measure- 
ments of blood sugar, phosphorus, calcium, potassium, chloride, carbon diox- 
ide content, carbon dioxide combining power, hemoglohin and hematocrit 
were made in these same subjects before and after hyperventilation. In three 
control subjects and six patients with anxiety attacks, venous blood pH, and 
pulse and blood pressure were measured hefore and after hypcrventilation. 
With hyperventilation slow waves were frequent but not consistent findings. 
The blood potassiiiin concentration was decreased in six of eight subjects 
and the blood calcium level was increased In seven of eight subjects. The 
blood pH was increased to 7 .45  or  above in six of nine subjects. 
A65-80408 
MECHANISM AND MANAGl'hlFNT OF HYPFRVENTILATION SYN- 
DROMFS. 
Bernard 1. Lewis (Stanford C .  School of Med., and Palo .\It0 hled. Clin., Dept. 
of  Internal bled., Metabol. Section, Palo Alto, Calif.) 
Biochemical Clinics, no. 4, 1 9 6 4 ,  p. 8 9 - 9 6 .  1 9  refs. 
'There is a chronic hyperventilation syndrome which is much more com- 
mon, of  greater medical significance, and far more difficult to diagnose than 
better known acute hyperventilation attack. This chronic syndrome tends to 
mimic grave organic disease with which it freqnently is associated or  super- 
imposed. Once the diagnosis is suspected and appropriately confirmed, it 
is possible to "cure"over 70 percent of such patients by means of simple 
therapeutic measures. 
A65-80409 
BlOLOGlCAl L-F'TFCTS OF MAGNF'TIC FIE1 DS. 
Madeleine F. Earnothy, ed. (Ill. U., Coll. of Pharm., Chicago). 
rdited by Madeleine F. Darnothy. 
NewYork, Plenum Press, 1 9 6 4 , i x + 3 2 4  p. 2 1 2  refs. 
A l l  pertinent chapters in this book have been abstracted separately. 
A 6 5 - 8 0  4 1 0  
IhTllOPCCTION [TO "UIOi OCICAL FFFFCTS OF hlAGNFTlC FIE1 DS"1. 
J e n o  hl. Harnothy (Biomagnctic Res. Found., Lcvanston, 111.) 
IN: BIOI OGlCAl 1;FFI:CTS OF hlAGN1 TIC FIE1 DS. 
1,dited by Madeleine F. Barnothy. 
KewYork, Plrnum Press, 1 9 6 4 , p .  3-24. 11 refs. [See A 6 5 - 8 0 4 0 9 1 .  
physical effects could be considered as precursors of hiomagnetic effects 
is presented. The following are included: (1) magnetic fields, (2) character- 
istics of the field, (3) geomagnetic field, (4) physical phenomcna in mag- 
netic fields, (5) classification of biomagnetic effects, and (6) environment 
of  specimen in tlie magnetic, moderate or  high fields. 
A survey of different physical phenomena which through their cumulative 
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A65-80411 
SIMPLE TFIF OHETICAL MODFLS FOR hlAGNFTlC INTE :(ACTIONS WITH 
BIOLOGICAL UNITS. 
Peter W. Neurath (AVCO Corp., Med. Sci. Dept., Wilmington, Mass.) 
IN: DlOIOCICAl I-FFFCTS OF MAGNETIC FIEIUS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964 ,  p. 25-32. 10 refs. [See A65-004091. 
able effects o n  models which are representative of living tissue. Very much 
larger fields are needed for magnetomechanical than for electromagnetic 
effects. The basic reason i s  that mechanical alignment of spins against 
thermal agitation requires each spin, is., each magnetic unit, to be acted 
upon independently, while in the electromagnetic case it is integrated electri- 
cal effect over a large volume which was calculated. Whether neurons are 
generally sensitive to small currents much below the threshold values for 
depolarizing axons, and to what degree, in quantitative terms, would perhaps 
make a good subjcct for new experiments. 
A65-80412 
THE VECTOR CIWI~ACTFR OF 1:IELD AND GRADIFNT AND ITS POSSIBLE 
IMPLICATIONS FO11 BIOMAGN1:TIC EXPI'KlhlENTS AND SPAC? TRAVEL. 
J e n o  M. Barnothy (Uiomagnetic Res. Found., Lvanston, Ill.) 
IN: D l 0 1  OGICAL EFFECTS OF MAGNFIIC FIILDS. 
l'dited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964,  p. 56-62. [See A65-804091. 
direction of a magnetic field or gradient vector relative to  the coordinate 
system of the specimen (organ, cell, molecule) will entail a change in the 
direction or  a reversal of the sign of the cumulative effect. In space travel 
the astronaut may be exposed for long periods to strong extraterrestrial 
magnetic fields. If  the spaceship is propelled by ion-jet engines, the astro- 
nauts will be exposed to  the strong stray fields of the magnets necessary to  
confine the plasma. The reversible prccursor theory suggests that the pos- 
sible detrimental effects of long-term exposures to magnetic fields can be 
overcome by periodically changing the positions of the astronauts relative to 
the external or  internal magnetic field and gradient. In  space travel of ex- 
tended duration, the discomfort caused by weightlessness, a s  has beer. ex- 
perienced by astronauts in satellites, will constitute a serious problem. 
It is suggested that an inhomogeneous magnetic field which produces an  
accelerating force upon the otoliths be used in spaceships and space stations 
to  create the sensation of a gravitational field acting upon the balance organ. 
A 6 5 4 0 4 1 3  
ROTATIONAL DIFFUSION IN A MAGNFI'IC I7II;LD AND ITS POSSlBl E 
MAGNFTOBlOIOGlCAI IMPI.ICATIONS. 
Maximo Valentinuzzi p a t .  Inst. of Microbiol., Buenos Aues, Argentina). 
Under favorable circuinstances static magnetic fields can produce observ- 
Various experiments are presented suggesting that a change in the 
BIOLOGICAL I FFECTS OF MAGNFTIC EIFLDS. 
ted by Madeleine F. narnothy. 
NewYork, Plenum Press, 1964 ,  p. 63-73. 11 refs. [See AG5-804091. 
A theoretical exploration of the effect due to  modifications of the rota- 
tional diffusion of paramagnetic molecules caused by magnetic fields is pre- 
sented. It would be necessary to deal with well-known enzymatic reactions 
in an attempt to apply the developed concepts and to obtain quantitative 
information about chemical velocities in a magnetic field. Formulas show- 
ing that a reinforcement of the inhibitory effect should be attained by de- 
creasing the temperature and by increasing the magnetic field intensity 
and the value of the magnetic moment are described. If the temperature is 
increased, the inhibitory effect diminishes. In order to apply the ideas and 
relationships developed in this paper in an  analysis of growth inhibition by 
magnetic fields, it would be necessary to introduce the factor? into the ana-  
bolic and catabolic term which could be made to appear in the differential 
equation of biological growth. Due to  the intricacy of the chemistry of living 
systems, those terms should describe the chemical complexes correspond- 
ing to anabolism and catabolism a s  a whole by means of an  average method 
following definitions a s  stated by Rashevsky (Mathematical Biophysics, 1960). 
A 6 5 -8n 4 14 .. . . .. 
DISTORTION OF TIfE BOND ANGLr IN A MAGNETIC H r L D  AND ITS 
POSSIDLE MAGNITODIOL OGICAL I hfPLICATIONS. ~~ ~ ~~~ ~ ~~ ~. 
Leo Cross (Waldeinar Med. Res. Found., Woodbury, N.Y.) 
IN: BIOLOGICAL rFFPCTS OF MAGNETIC PIFLDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964,  p. 74-79. 1 2  refs. [See A65-804091. 
Grant N I H  C-4561. 
A mechanism is postulated to explain the interference of biochemical 
reactions by magnetic fields in living systems. This effect is a distortion 
or  change in the bond angle, which subsequently causes interference chemi- 
cal reactions such a s  those of enzymes. Fnzymes being paramagnetic will 
be more greatly affected. The amounts of energy for bending bond angles 
can be small. In  the case of a free radical, which is paramagnetic, there i s  
a transitional period where the orbital will be distorted. A discussion is given 
as to whether or  not the disorientation is sufficient to influence energy trans- 
fer  in reactions. This includes determining a rate constant of the transfer 
and the size of the paramagnetic molecules. The question of paramagnetic 
resonance effect is analyzed, and an equation is given for the amount  of 
enzyme removed froni a reaction under magnetic influence. Fxperimental 
evidence for this is noted, and an  equation is given for the rate of inhibition 
of the reaction. Various suggestions are made for  ways of demonstrating 
these effects. 
A65-80415 
A POSSIBLE EFFECT OF THE MAGNETIC FIELD UPONTIIE GENETIC 
CODE. 
Madeleine F. Uarnothy (Ill. L., COIL of Pharm., Chicago). 
IN: BIOLOGICAL LFFECTS OF MAGNFTIC FIELDS. 
Fdited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964 ,  p. EO-29. 7 refs. [See A65-EO4091. 
Biomagnetic Res. Found.; and Graduate Res. Grant, L. of Ill., supported 
research. 
Two experiments, the results of which could be interpreted a s  a n  effect of 
the magnetic field on  the genetic code, are presented and discussed. Both 
experiments ipostponement of aging and pathological changes in the adrenal) 
must be considered only a s  preliminary investigations requiring many further 
observations until a definite connection of the magnetic field with the genetic 
code can be established. An effect of the magnetic field upon the tunneling 
probability can theoretically be expected. Hence, should tunneling be the 
major cause for  alterations in the genetic code, the magnetic field could be 
a powerful tool in the further investigation of the code. 
The influence of a magnetic field upon the tunneling in DNA is discussed. 
A65-80416 
DEVLLOPhlLNT OF YOGNG MICE. 
Jeno M. Uarnothy (Biomagnetic Xes. Found., Evanston, Ill.) 
I N :  DIOlCiClCAi EFFICTS OF LIAGNL'lIC FlFl DS. 
Edited by Madeleine F. Uarnothy. 
New York, Plenum Press, 1964,  p. 93-99. [See A65-804091. 
Diomagnetic Res. Found. supported research. 
Grant 111. U. RC-56-92-92-36 
Various cxperirnents studying the effects of magnetic fields on  the de-  
velopment of mice of different strains, ages, and field strengths are presented. 
00th homogeneous and inhomogeneous fields were used. Total weight dif- 
ferences of young mice are larger than those of older mice. The relative 
decrease of the growth rate, that is, the difference in growth rate divided 
by the growth rate of the controls, is greater for older mice. Young mice 
do not stop growing in fields of the magnitude used, whereas older mice 
sometimes may lose weight. The effect of the honio;;xo ' h  field is f a r  
greater than that of the inhoniogeneous field. The weight curve indicated 
a minimum around the second Jay and following recovery. To investigate 
this second-day weight minimum, which seems to be a shock of the magnetic 
field, six 36-day-old female I C R  strain mice were, in 14-day intervals, re-  
peatedly exposed to a hoinogcneous field of 9400 Ce. Tile magnitude of the 
minimum does not decrease in subsequent cycles, proving that, if repeated 
every 1 4  days, the mice do not get adapted to the shock of the magnetic 
field. 
A 6 5 -80 4 1 7  
:XFJL;CTION CF IRANSPI ANITD TLlLIORS I N  klICP. 
Jeno hl. Bariiothy (Gioniagnetic Res. Found., Pvanston, 111.) 
GlOi OCICAI I'FET,CTS OF MAGNETIC Fll I.DS. 
ted by hladeleine F. Uarnothy. 
Two experiments in which T2 1 4 6  adenocarcinoma cells were transplanted 
New York, Plenum Fress, 1964 ,  p. 100-108.  [See A65-&04091. 
in albino random bred mice are described. P.11 mice, both controls and those 
treated, obtained transplants from the same donor piece. The treated mice 
were then exposed to magnetic fields. From these two cxperinicnts the 
tentative conclusion was drawn that in fields a s  produced by DuBois inagncts, 
a rejection of the tunior can be exprcted only in a first homotransplant, but 
not in later subsequent ones. There is the possibility that the magnetic field 
did not affect the cancer cells, but merely increased the homograft of the 
host. The stress caused by the magnetic field, together with the isolation 
of the tumor froni surrounding tissues, due to  the retardation of the fiber 
system, is presumably enough to lead to a rejection of the tumor. In the 
second experiment, through the repeated transplantation in the same geno- 
type, the tumor became more hystocoinpatible and the effects of the magnetic 
field were no longer adequate to trigger a rejection. Only by transferring 
the animal to a field of greater strength and paramagnetic strength could 
a rejection be achieved. Dut the stress of such strong fields may kill the 
animal. A sex preference for  tumor rejection in magnetic fields was observed. 
A65-80418 
Ill'h:ATOI.OGICAI CllANGrS Ih LIICF. 
hiadeleine F. Earnothy 011. L:., Coll. of Pharm., Chicago). 
Edited by hladelcine F. Darnothy. 
IN: mi1 OCICAI.  I ri'i c'rs OF MAGNFTIC PIITDS. 
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NewYork, Plenum Press, 1964,  p. 109-126. 1 6  refs. [See A65-804091. 
Biomagnetic Res. Found. supported research. 
Grant 111. U. RG-56-92-11 
cytes of mice are  reported. A Coulter electric particle counter was used 
to  indicate cell numbers. Housing of the animals and blood sampling and 
experimental procedures are described and discussed. It was observed that 
a vertical homogeneous magnetic field of 4200 Ce. decreases the number 
of circulating leukocytes in virgin female mice within the first 2 weeks by 
20 to 407;- This minimum is followed by a temporary increase in the leuko- 
cyte count, which may reach the baseline. It is followed by a second drop, 
reaching a minimum around the 30th day of residence in the field. The time 
of the first minimum and that of the maximum seems to occur in older mice 
a few days earlier (12th and 16th day, respectively) than in younger animals 
(18th and 2 1 s  day, respectively). If the mice are rcrnoved from the field a t  
the time of  the first or second minimum, the number of leukocytes drasti- 
cally increases and in about 2 weeks overshoots the baseline by 205;. But 
this increase after removal is missing if the mice are left in the field for a 
prolonged time after the second minimum. The following explanation of 
these results is proposed: the first minimum is caused by the shortening 
of the lifespan of  leukocytes; the maximum is the consequcnce of the im- 
mobilization of the stored cells; a t  the pcak of  the maximum thc storage 
is depleted; and the second minimum is caused by thc inhibition of the leuko- 
cyte-producing organs. 
Three experiments investigating the effects of magnetic fields on  leuko- 
,465-80419 
RFDUCTION OF IRRADIATION MORTALITY THROUGH PRETRFATMENT. 
Madeleine F. Barnothy (Ill. U., Coll. of Pharm., Chicago). 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964,  p. 127-131.  [See A65-804091. 
Biomagnetic Res. Found. supported research. 
Mice of different ages and strains were treated in homogeneous and 
inhomogeneous magnetic fields and various time intervals were interposed 
between termination of magrletic treatment and X-ray irradiation; magnetic 
treatment after irradiation was also tried. In  most instances, 30 mice were 
treated in ten permanent magnets and the same number were housed dur- 
ing that time in ten dummy magnets. The total X-ray dose was always 800 
I, delivered with an  intensity between 33 r/min. and 100 r/min., producing 
a mortality of 30 to 1004; in the control group. After irradiation the animals 
wera placed in standard cages, three treated and three controls to compen- 
sate for possible cage effects. At high lethal irradiation doses, magnetic 
pretreatment of mice in a homogeneous 4200-0e.  magnetic field, and with 
less  than a 3-day delay between termination of the treatment and irradia- 
tion, decreases the death rate by 23  to 30%. The difference in mortality 
rate is significant on  aprobability level of 1:800. The leukocytosis follow. 
ing the magnetic treatment does not compensate the leukopenia caused 
by the irradiation; it merely diminishes it slightly. Treatment in inbomo- 
geneous fields affects not only the leukocyte count, but also the erythrocyte 
count and could influence Irradiation anemia. The interpretation of the 
mortality curves for  these fields is too complex to be attempted at  present, 
due to simultaneous variation of two blood elements (probably also plate- 
lets). 
A 6 5 4 0 4 2 0  
LIFESPAN INCREASE OF TLMOR-BEARING MICE THROUGH PRETREAT- 
MENT. 
Leo Gross (M'aldemar Med. Res. Found., Woodbury, N. Y.) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1 9 6 4 , ~ .  132-139. 5 refs. [See A65-804091. 
Grant NltlC.4561. 
tained there continuously for 30 days. A group of control animals were 
individually housed in dummy magnetic cages outside the magnetic fields. 
Another group of animals were normally housed. A l l  groups were implanted 
with tumors 7 to 10 days after the test mice were removed from magnetic 
fields, by which time lymphocytosis had developed. The growth pattern of 
these tumors and the fates of thek hosts were observed. Control mice lived 
an  average of 16.7 days. The average lifespan of the animals that resided 
in the magnetic field is 23.3 days- an increase in life expectancy of 30w 
while carrying the tumor. There does not appear to be any difference in the 
onset or growth of the rumor, but the animals that are treated survive with 
larger tumors and appear less debilitated than their controls. Thus, it was 
demonstrated with high statistical significance that the life expectancy of a 
tumor-bearing host Is lengthened If the host is exposed to a magnetic field 
prior to the transplantation of the tumor. The effect is apparently related 
to the leukocytosis which follows magnetic treatment. 
Tumor-free mice were individually housed in magnetic fields and main- 
A65-80421 
WOLND HEALING ANDTISSCE REGENERATION. 
Leo Gross and Lawrence W. Smith (Waldemar Med. Res. Found., Woodbury, 
N. Y .) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964 ,  p. 140-145. 7 refs. [See A65-804091. 
Grant NIH C-4561. 
To show the effect of magnetic fields on cell growth, mice were studied 
during wound healing of the skin and regeneration of the tissues after tur- 
pentine injection. In both cases  the mice were exposed before, before or  
after, and after wounding or  injection. The field intensity of the magnets 
was 3000 to 4000 Oe. During skin healing there was a reduction in fibro- 
sis and fibroblast proliferation. There was apparently no effect on  growth 
or  tissue repair in the turpentine-injected mice. Secondary histological 
observations o n  other organs showed no difference in weights or  in the 
mitotic index in the treated mice and the controls. 
A 6 5-804 2 2 
MAGNETOTROPSIM. 
L. J .  Audus and J.  C. Whish Fondon. U., Bedford Coll., Great Britain). 
IN:  BIOLOGICAL EFFECTS OF MAGNETICFIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964 ,  p. 170-182.  1 3  refs. [See A65-804091. 
Experiments are described suggesting that relatively large effects Of 
magnetic fields on  growth rate of higher plant organs are most unlikely. 
However, the magnetotropic curvatures in strong magnetic gradients ob -  
served in these experiments are consistent with a very small growth-ac- 
celerating effect of fields transverse to the long axis of the organ but, since 
growth curvatures are extremely sensitive indicators of small differences 
in growth rate, it is unlikely that small induced changes of this kind would 
ever be shown up by the relatively coarse methods involving direct measure- 
ments of growth rates of sample. 
A 6 5 4 0 4 2 3  
PLANT GROWTH RESPONSES. 
R. P. Mericle, 1. W. Mericle, A. E. Smith, W. F. Campbell, and D. J .  Mont- 
gomery (Mich. State L., East Lansing). 
I N :  BIOLOGICAL EFFECTS OF MAGNETIC FIE1 DS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  183-195.  20 refs. [See A65-804091. 
Grant NIH 6M08967 
Barley seeds (90 grains) were germinated in the presence of an  ex-  
ternally applied magnetic field. while an  equal number were germinated 
concurrently in the absence of the field, serving a s  controls. For exposure 
to the fields, individual rolls containing grains were placed 3 to 4 mm. in 
front of the magnet (one roll per magnet). At intervals following initiation 
of the experiment, rolls from the magnetic field and respective control groups 
were opened and measurements made of the length of the shoot and the 
longest root. Roots of seedlings developing in the magnetic field present 
a different pattern of changing growth rate than that of the controls, whereas 
the patterns exhibited by the shoots are similar. Although the roots in the 
magnetic field initially showed increased growth rates over the controls, 
their growth rate subsequently dropped sooner and more abruptly than 
that of the controls, then eventually rose again. The shoots, on  the other 
hand, showed consistently higher growth rates, but in a pattern of rise 
and fall that closely paralleled the controls. 
A65-80 4 2  4 
EFFECTS ON THE CENTRAL NERVOLS SYSTEM. 
Yu. A. Kholodov (LISSR Acad. of Sci., inst. of Higher Nervous Activity and 
Neurophysiol., Moscow). 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  196-700.  15 refs. \See  A65-804091. 
The effects of a static magnetic field on  the central nervous system 
were studied in birds, fish, and mammals by the conditioned reflex method. 
Reactions to light, sound, and electric current were utilized. The field 
strength varied from 1 to 800 Oe. and exposure time from seconds to 
hours. Although food-seeking and elecrrodefensive reflexes to a magnetic 
field could be established, it was easier in fish to  develop inhibitory con- 
ditioned reflexes. in this aspect magnetism proved a greater stimulus 
than light or  sound. I n  pigeons, alimentary conditioned reflexes were in- 
hibited in 709: of the cases  by the magnetic field. In  fish the strength of  
the electric current needed to stimulate a fish to quiver increased by 45y; 
in a field of 100 to 200 Oe. In  rabbits it was shown that the forebrain and 
diencephalon, when deprived of nerve connections to the receptors, react 
more to  a magnetic field than an  intact brain. I t  is concluded that a mag- 
netic field acts a s  (1) a weak stimulus, ( 2 )  is usually inhibitory, and (3) acts 
directly on the forebrain and diencephalon. 
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A65430425 
SURVIVAL OF ANIMALS IN MAGNETlC FlELDS OF 1 4 0 , 0 0 0  OE. 
Dietrich E. Beischer W.S. Naval School of Aviation Med., Pensacola, Fla.) 
IN: BIOLOGICAL EFFECTS OF hlAGNETlC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964.p. 201-208. 5 refs. [See A65-804091. 
NASA supported research. 
Experiments are presented studying the effects of very strong mag- 
netic fields o n  mice, Drosophila melanogaster, Sea C'rchin eggs, luminescent 
bacteria, and Neurospora. I t  appears most unlikely that the strongest avail- 
able homogeneous magnetic fields will elicit purely magnetic effects in bio- 
logical material. The survival of mice and flies demonstrated in these studies 
a t  1 2 0 , 0 0 0  Oe. is a case in point. The results of the exposure of animals 
to strong magnetic fields with a high gradient do not differ noticeably from 
the results obtained with strong homogeneous fields. The physical effects 
of such fields on living matter seem to be within tolerable limits for the ap-  
plied exposure time. The fact that a mammal survived prolonged exposure 
to  a magnetic field of 120,000 Oe. increases to  a certain degree confidence 
in the safety range in human exposure. Further animal experiments a t  
very high field strength will substantially contribute to the assessment of 
possible physiological and psychological effects in man if he should be ex-  
posed to  strong magnetic fields during space travel. 
A65-80426 
TIS SUE RES PIRATION. 
Vernon R. Reno and Leo G. Nutin: (Inst. Divi Thomae, Div. of Biol. and 
Exptl. Med., Cincinnati, Ohio). 
I N :  BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964,  p. 211-217. 5 refs. [See A65-804091. 
embryo and adult kidneys were investigated. The permanent magnet used 
in all experiments produced a field of 7 3 0 0  Oe. in an air gap of 1.5 cm. 
Simultaneous oxygen-consumption measurements were taken with the ex- 
perimental tissue continuously exposed to the field while the control tissue 
was at  the 0-Oe. point. The difference between the means of tne experi- 
mentals and the corresponding controls was 0.84 for  the S-37,0.92 fo r  the 
embryo kidney, and 0.1 for the adult kidney. Results with the many types 
of cells studied would indicate that both the qualitative and quantitative 
effects of a magnetic field on  tissue respiration are  correlated with several 
biological factors in addition to those pertaining to the field itself. It can 
be concluded that a magnetic field has an effect on cellular metabolism 
which is related to the type and age of the tissue. It can further be stated 
that this effect appears to be correlated with field strength and temperature. 
A65-80427 
AGGLLTlNATlON OF HLMAN ERYTHROCYTES. 
E. Hackel, A. E. Smith, and D. J. Montgomery (Mich. State U., East Lansing). 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  218-228. 23  refs. [See A65-804091. 
Grants N1H 6M-06967 and NSF G6208 
Effects of magnetic field exposures on  erythrocyte agglutination were 
investigated. The experiments in which agglutination was determined visu- 
ally show definite enhancement of the phenomenon by magnetic fields of 
moderate strength. The experiments in which agglutination was determined 
by the Coulter counter, on the other hand, show no signs of response to  
magnetic fields. If the counter completely failed to detect any agglutination, 
it would be easy to assume that  in the counting procedure the aggregates 
are  destroyed, possibly by being torn apart when entering the aperture. 
But, a s  has  been established in the present work a s  well as that of others, 
agglutination can be detected by the Coulter counter, and in fact antibody 
titer can be determined by it. It is suggested that the effect in each case 
is real, but the differences in methods of observation result in differences 
in kinds of aggregates observed. If it can be established that the two methods 
do  detect different kinds of agglutination, then the discordance between them 
in fact gives a new tool for investigating agglutination. Lntil then, it must 
be admitted that no effect of  magnetic fields of weak or moderate strength 
has  proved itself discernible by electronic counting methods. Possible mech- 
anisms for effects of magnetic fields o n  agglutination are discussed. 
Effects of magnetic fields on  cell respiration of S -37  tumor and mouse 
A 6 5 4 0 4 2 8  
INHIBITION OF BACTERIAL GROWTH IN FIELDS OF HIGH PARAMAG- 
NETIC STRENGTH. 
Vincent F. Gerencser v e s t  Va. U., Morgantown), Madeleine F. Barnothy 
(Ill. U., Chicago), J e n o  M. Barnothy (Biomagnetic Res. Found., Evanston, 
IN: BIOLOGICAL EFFECTS OF MAGhETlC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  229-239. 
Graduate Res. Grant. U. of 111.; and Biomagnetic Res. Found. supported 
research. [See A 6 5-80 40 91. 
Ill.) 
Experiments studying the effects of magnetic fields on growth of bacteria 
(Serratia marcescens and Staphylococcus aureus) are reponed. The average 
magnetic field strength was 15,000 Oe., with a constant gradient 01 2 300 
Oe./cm. throughout the culture medium. The paramagnetic strength of the 
field was 34.5 MOe./cm. Results indicate that magnetic fields of the para- 
magnetic strength used do affect the growth of bacteria. The fact that the 
inhibition was observed in a highly inhomogeneous magnetic field, and 
particularly that the inhibition of S. aureus was found in a field of the same 
average strength a s  with S. marcescens, but only at  a higher paramagnetic 
strength, indicates that the inhibition must be attributed to a paramagnetic 
phenomenon in which magnetic dipoles play a role. Mathematical analyses 
of the growth curves together with possible explanations of the results are 
presented. 
A 6 5-80 4 2 9 
INHIBITION OF BACTERIAL GROWTH IN HOMOGENEOUS FIELDS. 
H. G. Hedrick (Gen. Dyn., Appl. Sci. Lab., Fort Worth, Tex.) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  240-245. [See A65-804091. 
Results of studies on  the effects exhibited by selected microoraanisms 
(Staphylococcus aureus, Sarcina Idtea, and Escherichia coli) o n  a ihysiologi- 
cal or morphological basis when exposeJ to a constant homogenous mag- 
netic field are presented. The response of the exposed organisms to  thefield 
of 14,000 Oe. was determined by running growth response curves o n  the 
cultures. Samples were taken during a 0-1 2 hour exposure period in a 
series of runs and during a 1 2  - 2 4 hour period in a second series. Growth 
of the exposed S. aureus culture progressed in the same trend a s  the con- 
trol for a period of 15 hours. At the 16th-hour sampling period, an  inhibi- 
tion of growth was exhibited which continued throughout the remaining 
period of exposure. When 2 . e  was exposed to  the same constant homo- 
geneous field used on S. aureus, no significant inhibition was observed. 
With&,coJ as the biosystem, no significant quantitative difference in cell 
level was indicated by the growth response curve. The gas  produced by% 
cfiwhen exposed for 48  hours in the homogeneous field was analyzed for 
its composition. A slight difference in hydrogen-gas production was obtained 
in the exposed system. This latter response is not considered significant 
a t  this time. 
A65-80430 
INCREASE OF TRYPSIN ACTIVITY. 
Elton S. Cook and Sister hl. Jus t a  Smith (Inst. DiviThomae, Div. of Cheni. 
and Biochem., Cincinnati, Ohio). 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  246-254. 1 6  refs. (See A65-604091. 
Grant PHS CA 06642  
Changes of uypsin structure upon ultraviolet inactivation were compared 
with the behavior of the enzyme in a magnetic field. Exposure of trypsin 
to ultraviolet irradiation of 2537 A produces opposite effects to those result- 
ing from exposure to a magnetic field in terms of  enzyme activity, ultraviolet 
absorption, and release of -SH groups. There is no evidence at  presence 
that inactivation of trypsin by ultraviolet irradiation can be reversed by 
subsequent exposure to a magnetic field. Trypsin solution irradiated with 
ultraviolet for  30 min. and nearly completely inactivated show no restoration 
of activity or reduction in the number of -SH groups after exposure to a n  
8000-0e. field for 1 or  2 hours. Exposure of trypsin solution to ultraviolet 
for 1 min. resulted in 30% to 357[, loss of activity and the appearance of 
approximately 0.7 to 0.8 -SH group. Subsequent exposure to  the 6000- 
Oe. field for 1 to 2.25 hours caused no reversal. Explanations of these re-  
sults are  attempted and areas  of needed future study are  discussed. 
A05-80431 
MAGNETIC REACTlVATlON OF PARTIALLY INHIBITED TRYPSIN. 
Richard H. U'iley, Samuel L. Cook, Jr., Thomas H. Crawford, Billy J. Fairless, 
Hsene-Fui Liu, and Edwin C. Weber (Louisville U., Coll. of Arts and Sci., 
Dept. of Chem., Ky.) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964 ,  p. 255-259. 6 refs. [See A 6 5 4 0 4 0 9  I. 
Contract DA - 4 9 - 1 9 3 - MD- 2 4 1 1. 
Changes in the activity of trypsin following exposure to a static magnetic 
field were reinvestigated. Partially inhibited trypsin preparations show a 4% 
to 12% restoration of activity. Reactivation was observed following deactiva- 
tion by egg-white trypsin inhibitor and apparently also following deactiva- 
tion by 1 to -3  hour autolysis at pH 7-8 in the absence of calcium ions. No 
reactivation was Observed after deactivation by ultraviolet exposure Or treat- 
ment with soybean trypsin inhibitor or  diisopropylphosphorofluoridate. Re- 
activation of the inhibited preparation following exposure to the magnetic 
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field in no case exceeded the usual activity level of the uninhibited enzyme. 
The maximum reactivation (9% to 12%) followed the longest magnetic ex- 
posures (1008 to 1106  min.). An exposure of 90  min. coupled with slight 
(4%) inhibition appears to  be insufficient. It is assumed that the magnetic 
field reorganizes the enzyme a t  or  near the active site. The effect may be 
attributable to the reestablishment of Certain hydrogen-bonded structures or 
related dipolar StruCtUreS. 
A 6 5 4 0 4 3 2  
RESPONSES OF PLANARIANS AND SNAILS. 
F. H. Barnwell and F. A. Brown, Jr .  (Northwestern b., Dept. of Biol. Sci., 
Evanston, Ill.) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964,  p. 263-278. 15 refs. [See A65-804091. 
Grants NIH RG-7405; AND NSF G-15008; 
Contract NONR-12 28-03  
could perceive differences in strength and direction of the horizontal vector 
of very weak artificial fields, Other experiments were performed to assess  
whether organisms were capable of responding to the earth’s magnetic field. 
Mud snails (Nassarius obsoletus) and the common planarian (Dugesia doro- 
tocephala) were used a s  subjects. The orientation of these animals was 
modified by artificial fields of the order of strength of the geomagnetic field. 
The nature of the organismic response I s  far from simple. The systematic 
and periodic alterations in the strength and character of biological response 
suggest a highly differentiated response mechanism within the organism and 
belie any conclusion that the responsiveness is adventitious. To the con- 
trary, the nature of the response properties suggest that the organism is nor- 
mally integrated with its geomagnetic environment to a striking degree. 
Experiments were performed to determine whether a living organism 
A 6 5 5 0 4 3 3  
PROPOSED MECHANISMS FOR THE NAVIGATION OF MIGRATING 
BIRDS. 
J e n o  M. Barnothy (Biomagnetic Res. Found., Evanston, Ill.) 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
New York, Plenum Press, 1964,  p. 287-293. [See A65-604091. 
Two hwotheses  are proposed to explain the mechanism of navigation 
of hlxds. They are: (1) wing flapping a s  dc to ac converter, and ( 2 )  the rel- 
ativistic geoelectric field. Both hypotheses are discussed a s  they relate to 
electromotive forces and potential differences in wingtips of birds flying 
perpendicular to  the direction of the geomagnetic field. I f  a bud turns east, 
a vertical potential difference of 0.9 mv. will appear between its wings’up- 
permost and lowest positions. If a bird turns west, the vertical potential 
difference will reverse its polarity. As a consequence of wing flapping,,po- 
larization currents are generated. Possible application of this information 
for the guidance of intercontinental missiles is discussed. 
A 6 5 5 0 4 3 4  
BIBLIOGRAPIIY OF T f  IE BIOL.OGICAL EFFECTS OF STATIC: AIAGNETIC 
FIEIDS. 
Leo Gross (IValdemar Med. Res. Found., Woodbury, N. Y.) 
IN: BIOLOGICAL EFFECTS OF hlAGNETlC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1 9 6 4 , ~ .  797-311. 2 1 2  refs. [See AG5-804091. 
Grant N I H  C4561  
The bibliography is divided as  follows: (1) biological effects of static inag- 
netic fields (biomagnetic effects), ( 2 )  biomagnetic effects of geomagnetic 
field strengths (biogeomagnetic effects), (3) interactions of magnetic fields 
with living tissues, and (4) clinical application of static magnetic fields. 
A bibliography o n  the biological effects of magnetic fields is presented. 
ASS-80435 
SPACE Fl.IGlfI‘ PROBI EhIS-MECHANICAI, MEDICAI, AND MOKAL. 
Leslie W. Ball and Romney ti. Lowrey (FAA, Office of Aviation hied., Wash- 
ington, D. C.) 
Journal of the Ameren,legical Association, vol. 189 ,  Sep. 28, 1964,  
p. 1013-1015.  
This paper reviews vatioiis aspects of space flight problems. The fol- 
lowing subJects are included: (1) typical space missions, (2) causes  of eqilili- 
ment unreliahility, ( 3 )  some pliysiological and psychological [mi) lems and 
the type of research physicians are performing in tlie aerospace inJustry, 
and (4) action taken to assure the level of mental and moral dlsciplinc re- 
quired for space conquest. 
A 6 5 -80 4 3 6  
MAN I N  WEIGHT1.ESSNESS: PSYCHO-PHYSIOI OGlCAl KEACTIONS 
LCHELOVEK V NEVESOhIOSTI PSIKIlOFIZlOl OGICHESKIE iIEAKTSII1. 
V. Lebedev. 
Aviatsiia i Kosmonavtike, vol. 47, Sep. 1064 ,  p. 77-82. In  Russian. 
otolithic apparatus, connecting neurons, and cortical centers and subcorti- 
cal areas, is tlie gravitational receptor which conveys information IO the 
brain. In  the state of  weightlessness, this inforniation is distorted, because 
the otoliths lose weight. General body coordination becomes uncertain, 
and this results in psychological stress. Gagarin, the first man to accomplish 
an  orbital flight, reported no significant effects because of weightlessness. 
Titov, the second Soviet astronaut, felt suspended upside dowii after enter- 
ing the orbit but felt no particular discomfort. There are reports of some 
Soviet astronauts to the effect that they could not cope with the effects of 
weightlessness and developed psychotic symptoms of terror similar to the 
reactions of mental patients wlio lose orientation of space and time and de-  
velop a feeling of “falling through space”. I n  all cases, the astronauts lost 
the ability to coordinate movenients with their eyes closed. Extensive train- 
ing may develop greater adaptability to the state of weightlessness, help 
the astronauts to overcome the feeling of anxiety, and ailow greater control 
of coordination. 
The vestibular analyzer, wliich consists of the semicircular canals, the 
A6 5-80 4 37 
A STLDY OF THE MECHANISM OF PAIK-WISE W O R K  OF THE VESTI- 
BLjI A l l  APPARA’rLIS [ K  IZUCI<ENIIL‘ MEKIIANIZMA PAllN01 HAI3OTY 
VESTlBLl IARNOGO APPARATAI. 
G. 1. Gorgiladze. 
DokladyAkademiiNauk SSSR,vol. 158,  Sep. 11, 1964.p.486-491.  18  refs. 
In Russian. 
In curarized cats with their brain cortex exposed, an unipolar electro- 
corticogram was recorded upon electrical stimulation of the vestibular ap- 
paratus by direct current, either unilaterally or  bilaterally. The final effect 
of the vestibular stimuli o n  the brain cortex (and, probably, o n  the spinal 
cord) is the result of disturbance of the dynairiic equilibrium normally exist- 
ing between the vestibular brain centers, because of “labyrinth tonus”. ‘The 
equilibrium was disturbed by both, the stimulating (cathode) or suppressing 
(anode) action on the impulses during polarizarion. ‘The disturllance of bal- 
ance could involve three mechanisms: (1) Head movenients r.ny increase 
impulses f rom one labyrinth and decrease then1 from the other because of 
the anatomic disposition of the vestibular apparatus. (2) Strong impulses 
on  one side and no impulses originated on the opposite side, or suppressed 
by the inhibitor iieurons, could result in greater disequilibriii~n. (3) l h e  
vestihular division fibers of the acoustic nerve may suppress the afferent 
impulses of the vestibular receptors. 
A 6 5-80 4 3 8 
PROBi EMS OF ENGINEERING PSYCIIOLOGY IN AERONAUTICS AND 
SOhlE EXPEIlIMENTAI RESL I.TS IZADAClfI INZiIENEIlKOI PSIKHO- 
LOGl l  V KOShlONAVlIKE I KEKCrTORYE IEZLLTATY ISSiEDOVANIII. 
V. G. IDeiiisov, E. S. Zav’ialov, A .  I. Kuz’minov, hl. M. Sil’vestrov, and V. 
I. lazdovskii. 
Kosmicheskie Issledovaniia, vol. 2,  Sep.-Lct. 1464 ,  p. 783-796.  9 refs. 
I n  liussian. 
Ilunian engineering problems regarding systems applicable to manned 
space missions, and to the training of astronauts for performing specific 
tasks, are discussed. A merhod hased on  the information theory is o u t -  
lined for tlie evaluation of a closed partly computerized “operator-space- 
craft” system. Emphasis is placed on physiological data pertaining to bio- 
potentials ot various human hody areas, which may indicate the degree of 
tension and performance ability. Soni f  results of the studies with regard 
to the most practical systems of conveying directions, signaling, and man- 
ual controls are given. ‘The need of constructing training apparatus o n  the 
ground and on  board the spacecraft is suggested. 
A 6 5 3 0 4 3 9  
PliYSIUI OGICAI IIESPONSE OF THE ANihlAl ORGANlShl AFTER EX- 
POSL IIE TO CEilT.4lN FACTOIIS CONhECTED \?lTH COShl lC PLIGllT 
[SOSTOIANIE KEAKTlVNOSTl OIlGANIZhlA SFIIVOTNYKH PCSI E VO2- 
DEISTVIIA NEKOTOKYK I 1  FAKTOKUV KCISMlCtlESKOGO POL ETA]. 
V. V. Antipov, B. I. Davydov, E. F. Panchenkova, P. P. Saksonov, and C. A. 
Chernov. 
Kosmicheskie Issledovaniia, vol. 2, Sep.-Uct. 1964 ,  p. 797-804.  1 7  refs. 
In  IIussian. 
Changes in the animal organism’s response to physical stress, after 
combined exposure to acceleration and X-rays, and after bombardment 
by protons with mil energy of 1 2 0  Mev, are discussed. The results indi- 
cate a lasting effect of these exposures, alone or in coinbination. ‘These 
changes are correlated with a shift in the ceruloplasmin values of the blood 
serum. 
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A65-80 440 
EXPERIMENTAL RESClLTS OF IMPACT STRESS ON THE ANIMAL ORGAN- 
ISM DURING LANDING IEKSPERIMENTALNYE ISSLEDGVANIIA VLI- 
I A N I I A  LDARNYKH PEREGRUZOK PRIZEMI.ENIIA NA ORGANIZM ZHI- 
VOTNYKHI. 
S. A. Gozulov, G. P. Miroliubov, N. N. Popov, and N. 1. Frolov. 
Kosmicheskie Issledovaniia, vol. 2, Sep.-Oct. 1964, p. 805-811. 11 refs. 
In Russian. 
An impact of an  aircraft o r  of any part of it (such a s  the space cabin 
or  the escape capsule) with a land or  water surface during forced landing, 
was simulated in the laboratory o n  experimental animals. The results dis- 
closed considerable damage to  the internal organs followed by disturbances 
in the physiological functions. The character of changes depended on the 
degree of the acceleration stress. No bone fractures were noted. 
A65-80441 
EFFFCT OF HYPERCAPNIA ON THF SPONTANEOUS AND FVOKED 
POTFNTIALS IN THE INTACT AND ISOLATFD CERE,BRAL CORTEX 
IN RABBITS. 
1. S. Repin (USSR, Acad. of Med. Sci., Inst. of Exptl. Med., Lab. of Gen. 
Pathol.. Lenineradl. 
the subendocardial layer of the myocardium revealed a thickening of fibers, 
basophilia, and abnormality of the cell structures. The hypertrophy was a 
result of protein synthesis stimulation in the myocardial muscle tissue. The 
condition normalized a short time after the animals were brought back to 
normal atmospheric pressure. 
A6540444 
ORGAhIZED ELEMFNT DISTRIBUTION TO SIZE IN THE ORGUEIL 
MFTEORITE. 
George Claus and Eva A. Euba-c (Calif. L., Dept. of Chem., La Jolla, San 
Diego). 
5 , v o l .  204, Oct. 10, 1964, p. 118-120. 21 refs. 
Contract NsG-341. 
An experiment is presented testing: (1) whether the seemingly high num- 
ber (1,000 to 1,700) of organized elements found by other investigators in 
1 mg. of Clrgueil meteorite could be substantiated; and (2) whether these 
simple forms, which they described as  type 1 o r  2, have characteristics such 
that a biogenic origin could be assumed for them. Separation procedures for  
1 mg. of Grgueil meteorite placed on slides coated with egg albumin or  
glycerine and methods of measuring the number of organized elements are  
described. The experiment resulted in the recognition of 1,534 organized 
elements belonging to types 1 and 2 in the sample of the Orgueil meteorite. 
(Biulleten’ Ekiperimental’noi Biologii I Meditsiny, vol. 56, Sep. 1963. 
P. 3-71. 
A dimensional histogram-obtained through the careful measirements  of 303 
types 1 and 2 organized elements suggests that even these most simple 
Bulletin of Experimental Biology and Medicine, vol. 56, Sep. 1963, p. 935- 
938. 1 2  refs. 
In rabbits, inhalation of an  air mixture containing 5% to  30% C02 and 
25q7to 75% 02 induced hypercapnia, which affected the potentials of the 
isolated area of the cerebral cortex, connected with the rest of the brain 
only by the pial vessels. The amplitude increased from the normal 150 to 
200pV to 500 to 600rV of the periodically alternating fast and slow waves. 
In several cases, only slow waves were noted. Local application of ethanol, 
or  mechanical damage, or  intravenous injections of nembutal o r  adrenalin 
obliterated the potential changes, indicating their local origin. Electrical 
stimulation of the area had no effect on  potential activity. Superficial local 
application of camphor or  strychnine solutions to  the intact cortex caused 
successive tetanic discharges of high amplitude. Ten to twenty percent CO 2 
inhalation obliterated this effect. A preliminary chloroform block of the 
reticular formation did not affect the hypercapnia caused by excessive C02 
inhalation, which suggested an extrareticular origin of the hypercapnic in- 
hibition. 
A 65-80442 
CHANGES IN THE CORTICAL ELECTRICAL ACTIVITY OF THF RABBIT 
DURING EXPOSURE TO AN U H F  ELECTROMAGNFTIC FIELD. REPORT 
2 .  THE DIRECT ACTION OF THF UHF FIELD ON THF CENTRAL NFRVOUS 
SYSTEM. 
lu. A. Kholodov. 
(Biulleten’ Eksperimental’noi Biologii i Meditsiny, vol. 56, Sep. 1963, 
p. 4246). 
Bulletin of Fxperimental Biology and Medicine, vol. 56, Sep. 1963, p. 969- 
972. 
alone or concurrent with a n  incision of the mesencephalon at  the inferior 
colliculi, was studied in rabbits. The animals’reactions after single deaf- 
ferentation, or  combined with the brain section, were the same a s  in the 
normal controls, that is, the EEG showed a n  increase in amplitude and a 
decrease in frequency. The effect was evaluated in terms of response fre- 
quency and latent period. The same reaction, even more pronounced, was 
noted in the isolated brain, which suggested that the telereceptors are not 
primarily concerned with the perception of the UHF field. Incision a t  the 
mesencephalic level increased the duration of the response but shortened 
the latent period. The diencephalon and telecephalon located above the 
incision were capable of responding to the UHF field. The mean latent 
period was increased after deafferentation. However, the distribution curve 
in different individuals showed two maxima. No morphological explanation 
could be found to  account for the difference in response. However, the cor- 
tex and the hypothalamus showed distinct histological changes. 
The effect of an  UHF field on the EFG after injury to the telereceptors, 
A65-80443 
RFVERSlBlLlTY OF CARDIAC HYPFRTROPHY DCE TO ALTITUDE HY- 
POXIA. 
lu. M. Repin (LSSR, Acad. of Med. Sci., Inst. of Norm. and Pathol. Physiol., 
Moscow). 
(siulletin’ Eksperimental’noi Biologii i Meditsiny, vol. 56, Sep. 1963, 
p. 46-49). 
Bulletin of Experimental Biology and Medicine, vol. 56, Sep. 1963, p. 913- 
975. 13 refs. 
During a prolonged exposure of albino rats to oxygen deficiency in an 
altitude chamber at  a simulated level of 7000 to 8000 m., an increase in 
cardiac mass was noted due to hyperfunction. The histological picture of 
forms (type 1) do not represent just simple mineral grains, but may be the 
remains of some kind of primitive life indigenous the the meteorites. 
A65-80445 
TUBERCULOSIS OF FLIGHT PERSONNEL [GRLZLICA U PERSONELU 
LATAJACEGO . 
Jozef Hornowski and Tadeusz Kaminski (Military Inst. of Aviation Med., and 
Central Antituberculosis Sanatorium, Warsaw, Poland). 
Lekarz Wojskowy, no. 4, 1964, p. 272-278. 7 refs. In  Polish. 
Investigations of tuberculosis in Poland from 1936 through 1961 are  
briefly outlined. In the Air Force, during 1954 through 1959, case histories 
were collected describing tuberculosis in 38 Air Force men. These cases  
were analysed in 1959 by Kaminski who discovered that some specific aviation 
conditions promote development of tuberculosis. He listed among them; 
(1) rapid pressure changes and low air pressure a t  flights in open cabins, 
(2)  humid and cold weather, and (3) temperature variations. One hundred 
other cases  of tuberculosis of flying personnel were selected by the Division 
of Pathophysiology of the Military Institute of Aviation Medicine for study of 
sickness, its origin, and effects of various forms of medical treatment. The 
study showed that detection of tuberculosis in flying personnel usually was 
at the beginning of the sickness, that underweight was the most representa- 
tive symptom of tuberculosis, and that medical treatment in specialized in- 
stitutions effected rapid recovery. Preventive treatment of body protection 
against unfavorable weather conditions, and modern methods of tuberculo- 
sis treatment, favored improvement of tuberculosis control in Air Force units. 
A65-80446 
THE EFFECTS OF VEHICULAR VIBRATIONS ON THE GENITALS OF FE- 
MALE TRANSPORTATION PERSONNEL [DIE EINWIRKUNG VON FAHR- 
ZEUGSCHWINGUNGEN AUF DAS GENITALE DES WEIBLICHEN FAHR- 
PERSONALS]. 
F. Bohm (Deut. Zentralinst. fur Arbeits Med., Berlin, Germany). 
Zeitschrift fur die Gesamte Hygiene und ihre Grenzgebiete, vol. 10, Oct. 
1964, p. 720-736. In German. 
One thousand female vehicle operators @us drivers, streetcar operators, 
etc.) were investigated over a two-year period with respect to obstetrical- 
gynecological complaints that could be attributed to occupational origin. 
The observed pathology was compared to  that found in 1000 unselected 
patients a t  the gynecological clinic. The morbidity of the traffic personnel 
was extremely high considering the unselected nature of the sample. Occu- 
pational factors were implicated in the incidence of pelvic inflammatlons, 
abortions, and tumors. flowever, occupational influence was seen in the 
increased incidence of disturbances of the menstrual cycle, and positional 
anomalies of the genital organs, e.g. retroflexion, prolapse, etc., whereby 
percentages were even higher than those for the control group of clinic 
patients. Hyperemesis of pregnancy was also encountered more often in the 
vehicle operators. Vibration either alone or  in combination with constitu- 
tional predisposition is considered to be the causal factor. Prophylactic 
measures are suggested. 
A6540447 
STROKE VOLUME AND CARDIAC OUTPUT AFTER SMOKING IN THE 
POSTPRANDIAL AND IN THE FASTING STATE. 
Louis A. Soloff and Donald V. Powers (Temple U. Med. Center, Div. of Car- 
diol., Philadelphia, Pa.) 
American Journal  of the Medical Sciences, vol. 248, Dec. 1964, p. 693-696. 
5 refs. 
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Ariine Diclder Grass Chapter of the Hean Assoc. of Southeastern Pennsylvania 
(Cardiovascular Res. Center HE 06313-03);  and Tobacco Indusny Res. 
supported research. 
Eight habitual smokers were studied to  learn if glucose by mouth, as 
has  been demonstrated after intravenous glucose, can block the increase in 
the stroke volume and in cardiac output provoked by smoking. In all in- 
stances, peroral glucose blocked the increase in stroke volume and cardiac 
output provoked by smoking. A volume of water equal to the volume of 
glucose solution has no effect on cardiac output or  stroke volume nor did 
this amount  of water inhibit the increase in stroke volume and cardiac out- 
put  provoked by smoking. These studies suggest that the physiological act 
of eating (sugar) prevents the cardiac effects of smoking which may occur 
in the fasting state. The cardiac response to smoking can not be fully char- 
acterized by studies limited to the postabsorptive state. 
A 6 5 4 0 4 4 8  
DRUGS AND PLACEBOS: EFFECTS OF INSTRUCTiONS UPON PER- 
FORMANCE AND MOOD UNDER AMPHETAMiNE SULPHATE AND CHLO- 
RAL HYDRATE WITH YOUNGER SUBJECTS. 
A. D. Krugman, Sherman Ross, and S. 8. Lyeriy (V. A. Hosp., Durham, N. C.) 
PSyChOiOgiCai Reports, VOl. 15, DeC. 1964,  p. 925-926. 
Human Ecology Fund, New York and Washington, D. C., supported research. 
This is a brief repon of the third experiment using a new design to study 
the effects of drugs and placebos upon human performance and mood. The 
earller studies, using older male subjects, had demonstraced significant effects 
attributable to differences in drugs (racemic amphetamine sulphate and chlo- 
ral hydrate) and in expectations arising from instructions given. The present 
study, with younger subjects, did not yield significant results. Possible ex-  
planations are discussed. 
A 6 5 4 0 4 4 9  
DIET OF QUECHUA INDIANS LIVING AT HIGH ALNTUDE: NUNOA, PERU. 
R. B. Mazess and P. T. Baker (Pa. State U., Depts. of Sociol. and Anthropol., 
University Park). 
American Journal of Clinical Nutrition. voi. 15,  Dec. 1964 ,  p. 341-351.  
1 8  refs. 
of Nuiioa (Melgar Province, Department of Puna, Peru during July 1962,  
are presented. The Nuiioa area is situated In a broad valley with a 4 ,000 
meter base and lies in a distinct altitudinal and vegetational zone of the Andes. 
Both qualitatively and quantitatively, the Nuiioa diet is more adequate than 
that reported for any other highland Peruvian community. The much larger 
quantity of food which was consumed in the NuToa diet provided more of 
some nutrients, i.e., in Juiyfresh potatoes were the major source of ascorbic 
acid; but because of the large quantity consumed, ascorbic acid intake was 
high. The differences between the ecological zones and the related cultural 
differences produce qualitative variations between the Nuiioa diet and that In 
the lower altitude zone. 
A65 4 0 4 5 0  
PSYCHOLOGICAL RESEARCH IN SPACE FLIGHT. 
H. F. Huddleston (R. A. F. Inst. of Aviation Med., Farnborough, Great Britain). 
Spaceflight. vol. 6,Nov. 1964,  p. 189-192.  1 2  refs. 
Main areas  of psychological research explored in the two suborbital and 
ten orbital flights between hprii 1 9 6 1  a n d J u n e  1963 ,  are presented in form 
of tables. The sources of information Include open literature bibliography, 
the English press, and broadcasts. The information obtained from a tomi 
experience of 450 flight hours 1s insufficient to make valid conclusions. 
Weightlessness, radiation, eanh-separation, and sensory impoverishment 
are  discussed as  the four major aspects of spaceflight environment that 
defy adequate ground simulation. It i s  expected that visual cues, and the 
visual system may compensate for the depletion of other sensory input. 
The results of a dietary survey made in the rural areas around the town 
A 6 5 5 0 4 5 1  
ON THF METABOLISM OF THE HLMAN HEART. I. THE SLBSTRATE 
SLPPLY OF THE HbALTHY HUhlAN HEART AT REST, DURING AND 
AFlER PtlYSICAL WORK b B r R  DFN STOFFhFCHSEL DTS LIENSCH- 
i ICHFN HTIIZFNS. DIE SCBSTRATVI RSORGLNG DES GFSLNDFh 
MENSCHLiCHrh HLRZENS IN RLIHE, IVAHRFND LND NACH KORPER- 
LlCHER ARBEITh 
J.  Keul, F. Doll, H. Steim, H. Homburger, H. Kern, and H. Reindell (Frei- 
burg 1. Br., V., Med. Universitatskiin., Cerniany). 
Pnugers Archiv fur die Gesamte Physioiogie des  hlenschen und der Tiere, 
voi. 282,  1965.p.  1-27. 90 refs. In  German. 
base excess of the coronarvenous and arterial blood were determined in 10 
healthy male adults during rest, defined easy and heavy work, and recovery. 
At rest the coronawenous pressure is 25.1 mm. Hg. These values obtained 
by platinum elccuode are higher than those previously reported. During work 
there is no signiflcantdrcrease of the coronawenous 0 2  pressure. After work 
there was a high significant increase Of the coronarvenous 02 pressure, 
probably because in the recovery, coronary circulation exceeds the actual 
Oxygen pressure, carbon dloxide pressure, pH, standard bicarbonate, and 
demands of the metabolism in the heart. During rest the coronawenous CO2 
pressure is 48.4 mm. Hg. During work the coronarvenous CO2 pressure and 
the arteriocoronamenous difference of the CG2 pressure increase, because the 
cardiac production of CO2 is higher and the blood c02 affinity is smaller. 
In spite of the high extraction of lactate, pyruvate, and free fatty acids the pH 
in the coronarvenous blood i s  higher than in the arterial blood, because the 
cardiac CO2 production causes an  increase in the coronamenous C02 pres- 
sure. At rest, during work, and after work standard, bicarbonate and base 
excess is higher in the coronarvenous blood than in the arterial blood. 
A 6 5 5 0 4 5 2  
ON THF METABOLISM OF THI; HUMAN HEART. 11. OXYGFN AND CAR- 
BON DIOXIDE PRFSSURFS, PH, STANDARD BICARBONATE AND BASE 
EXCESS IN CORONARY V€NOUS BLOOD AT REST, DURING AND AFTER 
PHYSICAL. WORK (UBER DEN STOFFWFCHSFL DES MENSCHLICHEN 
HFRZENS, 11. SAUFRSTOFF- LND KOHL.ENSAUREDHUCK, PH, STAN- 
DARDBICARBONATUhD BASE EXCESS iM CORONARVFNOSEN BLUT 
i N  RUHF, R’AIiREND UND NACH KORPI;i<LICHER ARBEIT). 
E. Doll, .I. Keui, H. Steim, C. Maiwald, and 11. Reindeil (Freiburg 1. Br., U., 
Med. bniversitatsklin., Germany). 
Fflugers Archiv fur die gesamte Physiologie des  Menschen und der Tiere, voi. 
282, 1965 ,  p. 28-42. 3 1  refs. In  German. 
pyruvate quotient, free fatty acids, hydroxybutyrate, and acetacetate were 
measured in 10 healthy male adults a t  rest, during work, and during recovery. 
There is a significant correlation between the arterial level of lactate and 
the arterial-coronamenous difference. Cardiac work also influences lactate 
extraction. Cardiac muscle extraction of pyruvate is dependent to a small 
extent on  the arterial concentration of pyruvate. During physical work in the 
maximal steady state pyruvate is excreted by the heart, probably due to a 
limited capacity for its oxidation. The lactate/pyruvate quotient during work 
i s  lower in coronarvenous blood than in the arterial blood, which is reversed 
after work. A higher lactatefiyruvate quotient in coronawenous blood should 
be only guardedly evaluated a s  an expression of coronary sclerosis. During 
rest and recovery the heart extracts glucose continuously from arterial blood. 
During work the extraction rate is lower than at  rest and during recovery. Dur- 
ing submaximai work the heart extracts more free fatty acids and during 
maximal steady state less than at rest. After work the extraction increases 
again. Only a small quantity of hydroxybutyrate and acetacetate is extracted 
by the hean  ar rest, during work, and during recovery. There is no indication, 
that the amino acids are important for energy supplying reactions in the 
human heart. 
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ON THE METABOLISM OF THE HUMAN HEART. 111. THE OXYDATIVE 
METABOLISM OF THE HUMAN HEART UNDER DIFFERENT WORK CON- 
DITiONS IUBER DEN STOFFWECHSEL DES MENSCHLICHEN HERZENS. 
111. DER OXYDATIVE STOFFWECHSEL DES MENSCHLiCHEN HERZENS 
UNTER VERSCHIEDENEN ARBElTSBtDlNGUNGENl. 
J. Keul, E. Doll, H. Steim, U. Fleer, and H. Reindell (Freiburg 1. Br. U., Med. 
Unlversitatsklin., Germany). 
Pflugers Archiv fur  die gesamte Physioiogie des  Menschen und der Tiere, 
vol. 2 8 2 ,  1965 ,  p. 43-53.  31 refs. In German. 
tive metabolism of the heart was determined in 1 0  healthy male adults in 
rest, during defined easy and heavy work, and during recovery. The contri- 
.bution of free fatty acids to  the oxidative metabolism of the heart is 34% at  
rest. During work the percentage is smaller. During work the main energy 
donator fo r  the heart is lactate, which i s  responsible for  more than 60% of 
the energy donating reactions of the heart. Because the increasing level of 
lactate during work limits the working capacity, the very high consumption 
of lactate by the human h e m  during work is imponant for the working capac- 
ity. At rest, glucose contributes 307; to the oxidative metabolism of the 
h e m .  This percentage is smaller during work The contribution of @-hydroxy- 
butyrate, acetacetate, and pyruvate in oxidative metabolism is very small, 
with the exception of a condition in which the heart does not perform elther 
pressure or  volume work (extracorporai circulation). Here,@-hydroxyburyrate 
and acetacetate donate 25%,  possibly a s  consequence of the high arterial 
level. The energy demand of the human heart is supplied almost exclusively 
by the oxidative catabolism of energetic compounds (98WX and the rest ( 2 % )  
by the anaerobic splitting of glucose. 
Arteriocaronarvenous differences of glucose, lactate, pyruvate, the lactate/ 
The contribution of the main energy supplying metabolites to the oxida- 
A 6 5 4 0 4 5 4  
HUMORAL TRANSMiSSlON OF SLEEP AND WAKEFULNESS 11. HEMO- 
DIALYSIS OF A SLEEP INDUCING HUMOR DURiNG STiMULATlON OF 
THE THALAMiC SOMNOGENIC AREA. 
Marcel Monnier and L. Hod1 (Basel U., Physiol. Inst., Germany). 
Mlugers Archiv fur  die gesamte Physiologie des  Menschen und der Tiere, 
voi. 282 ,1965 ,  p. 60-75. 1 6  refs. 
Dialysis of cerebral venous blood was performed in rabbits durlng sleep 
induced by electrical stimulation of the medio-central intraiaminary thalamus. 
This hemodialysis lasted maximally 2 hrs. (40 min. preliminary experiment, 
80 min. sleep experiment). The dialysate f rom the sleeping donor was then 
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injected i.v. into a recipient animal and the effects analyzed by film, kinesime- 
try, electroencephalography, and automatic frequency analysis. Control ex- 
periments were performed with dialysate from nonsleeping “conuo1”donors 
(sham stimulation of the thalamus). Recipients having received 20 ml. dialy- 
sate from a sleeping donor fell asleep 10 to 15 min. after the injection for 
a t  least 25 min. This sleep was behaviorally and electrographically Similar 
t o  physiological spontaneous sleep. Control recipients showed, after injection 
of dialysate from control donors, a slight activation of motor behavior and 
EEG. It is suggested that sleep induced in the recipient is mediated by a 
special humor extracted in the dialysate f rom the sleeping donor (specific 
neurohumor or  complex metabolite). 
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EXERCISE AND CARDIAC STROKE FORCE. 
Ernst Jokl and John B. Wells (Ky. U., Lexington). 
Journal  of the Association for Physical and Mental Rehabilitation, vol. 18, 
Nov.-Dec. 1964 ,  p. 148-163. 1 7  refs. 
U. of Kentucky Faculty Res. Fund Comm. supported research. 
Analyses of ballistocardiograms obtained a t  rest and after exercise f rom 
trained and untrained subjects revealed enhanced systolic stroke forces and 
bradycardia as integrated components of the physiological syndrome of 
cardiac adaptation to  sustained physical activity. After a 2.2  mile run, the 
majority of contestants showed a significant augmentation of systolic stroke 
force together with a sharp acceleration of cardiac frequency. Both the 
sympathetic and the parasympathetic division of the autonomic system are 
capable of inhibiting a s  well as augmenting frequency and force of the heart 
beat. Since the functional status of the autonomic system of trained athletes 
is distinguished by a generalized parasympathetic preponderance, the en-  
hanced systolic stroke force a t  rest must be considered an  integral component 
of the latter; while the increase of systolic stroke force attending short-lasting 
Strenuous exercise represents p a n  of the “heterostatic dep1oyment”mediated 
through the sympathetic division of the autonomic system. 
A 6 5 4 0 4 5 6  ~~ . . .. ~ 
REPEATED MEASUREMENTS AND SESSION-SPACING EFFECTS ON 
CRITICAL FLICKER FREOUENCY. 
Daniel J. Baer (Fordham 6.. Dept. of Psychol.. Bronx. N.Y.) 
Journal of Psychology, VOI. 59 , Jan .  1965 ,  p. ii-15.’ 11 rkfs. 
To evaluate the effect of session replication and the effect of the duration 
of the interval between sessions on critical flicker frequency (CFF), 3 groups 
different in the methods of spacing sessions were tested for 10 sessions. A 
significant interaction effect was observed between interval durations and 
session replications. The group that was tested daily for 5 consecutive days 
showed a consistent elevation in threshold after the first 2 sessions, while 
the other 2 groups showed relatively uniform threshold scores over  the 10 
sessions. 
A65-80457 
VARIABILITY I N  VISUAL THRESHOLDS. 
Janice Marie Jackson (Marymount Coll., Dept. of Psychol., Tarrytown, N.Y.) 
Journal  of Psycholoa,  vol. 59, Jan.  1965 ,  p. 17-28. 9 refs. 
Visual thresholdvariability was studied with 6 subjects over 50 consecu- 
tive days. Session-to-session variability agreed closely with the variability 
estimates reported previously (not more than .3 of a log unit). No periodic 
or  cyclic trends appeared for  the group or  for any individual. For all 6 sub- 
jects for the first 15 days of testing, a learning phenomenon was observed 
for the mean and standard-deviation data. There was a slow rise over the 
last 10 days of testing for the mean, but not for  the standard deviation data. 
(A discussion of the possible causes  of the rise of the mean over the last 
10 days suggested the influence of extraneous factors, such as  boredom and 
fatigue.) Conversion of the data  into quanta-per<onevalues yielded a ratio 
of 4 to  11 quanta per 100 cones estimated on a field of 9 3  minutes of arc. 
A65-80458 
TRAVELING PREFERENCES, EXPERIENCF, AND AIRPLANE DRAWINGS. 
Daniel J. Baer (Boston Coll., Dept. of Psychol., Chestnut Hill, Mass.) 
Jou rna lo f  Psychology,vol. 59,Jan.  1 9 6 5 , ~ .  149-153. 9refs .  
A sample of 1 2 8  subjects differing in flying experience were compared 
in their travel preferences and in their drawings of airplanes. Significant 
sex differences were found, with males drawing more “rea1istlc”airplanes; 
and females, larger airplanes. Those males who had flown and who indicated 
motion in their drawings tended to report some experience of motion sick- 
ness. Those females who had flown and who indicated motion in their draw- 
ings tended to report fear  of high places. 
A 6 5-80 459 
THEORETICAL INTPRPRETATION OF VARIOLS QUALiTATlVF AND 
QVANTITATIVE ASPECTS OF FLICKER AND FUSION PHI2NOMFNA. 
Thomas M. Nelson and S. Howard Banley (Mich. State ti., Dept. of Psychol., 
East Lansing). 
Journal of Psychology,vol. 59,  Jan.  1965 ,  p. 185-194.  28 refs. 
Grant NSF-(3-19485. 
This paper is a theoretical interpretation of general facts interrelating 
critical flicker frequency (CFF), the length of the pulse train, and the interval 
of separation between pulse trains. Predictions are made within the frame- 
work of the alternation-of-response theory covering stimulus conditions not 
yet investigated. The theory consists of a set of statements describing how 
intensive, durational, and distributional features of photic input are utilized by 
the visual system. Empirical basis of it is that the conical processes control 
CFF and brightness, and that certain temporal distributions of cortical activity 
are necessary to explain discriminations of edge, size, hue, and saturation. 
A65-80460 
FLASH FRL‘QL‘ENCY WHEN BRIGHTNESS IS VARIED BY MANIPULATION 
OF THE TEMPORAL DISTRIBUTION OF PHOTIC INTERMITTENCY. 
‘Thomas M. Nelson, S. Howard Bartley, and Frank Bochniak (Mich. State U., 
Dept. of  Psychol., East Lansing). 
Journal of Psychology,voL 59,  Jan. 1965,  p. 195-205.  1 7  refs. 
Grant NSF-G-19485. 
Experiments were conducted with three subjects to establish the relation 
between flash frequency and photic pulse rate. It was shown that flash rate 
and photic pulse rate tally only at  very slow input frequencies. As input rate 
increases, flash rate falls progressively behind until a certain point is reached 
at which flash rate per  stimulus rate is nearly constant. Flash rate need not 
be a strict submultiple of photic pulse @put) rate. Moreover, the present 
results suggest that under certain conditions flash frequency can exceed the 
input rate. The study of the duration of intervals filled with intermittent 
photic input indicates that durations are almost always underestimated and 
that the best matches are associated with slow repetition rates in combination 
with small pulse-to-cycle frequencies. 
A65-80461 
BODY ROTATION AND THE STABILITY OF FIELD DFPENDENCE. 
Abraham Wolf memple U. Med. Center. Philadelphia, Pa.) 
Jobrnal of  Psycholo~y,vol. 59 , Jan .  lYG5, p. 2 l i - 2 i 7 .  i refs. 
Grant Yl!vlll-G-M-35 24, A 1. 
Subjects in the first group were administered the Rod and Frame Test, 
then after a delay they were spun and retested immediately after rotation 
(immediate test group). Subjects in the second group were given the Rod 
and Frame Test, rotated, and then given the Rod and Frame Test after a de- 
lay of 10 minutes (delay test group). The control group was given the Rod 
and Frame Test which was repeated again after a 15 minute delay. Subjects 
in both the immediate-test group and control group showed a decrease in 
field dependence, with the immediate-test group showing a slightly greater 
decrease than the control group. Subjects in the delay-test group did not 
show a decrease in field dependence. Contrary to  expectation, in no case 
was there a mean increase in field dependence. The results indicate the 
possibility of a normal decrease in field dependence with readministration of 
the Rod and Frame Test after a short lapse of time. 
A65-80462 
EFFECT ON DROSOPHILA MELANOGASTFR AND S-37 TUMOR CELLS; 
POSTULATrS FOR MAGNETIC FIELD INTERACTIONS. 
lndumati L. Mulay and L. N. Mulay p a .  State ti., Mater. Res., and Frear 
Biochem. Labs., University Park). 
IN: BIOLOGICAL EFFECTS OF MAGNETIC FIELDS. 
Edited by Madeleine F. Barnothy. 
NewYork, Plenum Press, 1964,  p. 146-169.  1 8  refs. 
Am. Cancer Society Grant (r-250). 
Studies on Drosophila melanogaster in vivo and Sarcoma-37 mouse 
tumor cells in vitro along with a summary of related early works are reported. 
A rCsume of magnetic field effects on chemical reactions carried out  by other 
workers and postulates fo r  explaining the interaction between magnetic fields 
and biological systems is included. When Drosophila melanogaster organisms 
were exposed to magnetic fields of 3000  and 4400  Oe. for more than one 
generation, the frequency of deformities increased. Exposure to lower in- 
tensities (100, 600,  and 1 5 0 0  Oe.), even for more than two generations, did 
not increase the frequency of deformities. It is not possible a t  present to 
state whether the observed deformities were due to high intensities alone 
or  due to  the combined effect of the high gradient and the high intensities. 
Studies on  the cffect of magnetic fields o n  ascites tumor cells indicate the 
following trends: (1) magnetic fields of high intensities (4400 to  8000  Oe.) 
seemed to produce some degeneration of S-37 tumor cells a t  a temperature 
of 37O C. after about 1 8  hours, (2) fields of low intensities (100 to 2000 Oe.) 
did not show any visible effects after the same period, and (3) the observed 
effect seems to be very specific or dependent on certain precise conditions 
of tumor and magnetic field. The basic condition of the tumor seems to play 
a very important part. 
A 6 5 -80 4 6 3 
AN ANALYSIS OF THF VFSTIBULAR FVOKED POTFNTIALS IN RESPONSE 
TO STIMI‘I ATION OF THF AblPLiLl A R  NERVE. 
Tnkeo Kumoi, Hideo Hosomi, and Hikaru blatsumura Kobe  Med. Coll., Dept. 
of  Otolaryngol., Japan). 
Kobe Journal of Medical Sciences, vol. 9, Sep. 1963 ,  p. 79-88. 5 refs. 
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The bulbar distribution of the evoked potentials was outlined in anesthe- 
tized cats. Electric stimulation of the lateral ampullar nerve resulted in maxi- 
mum action potentials in the ipsilateral medial vestibular nucleus with short 
latency. The recorded response was usually spike waves followed by slow 
negative waves of a considerably longer duration. The refractory curves of 
two negative waves n l  and “ 2  show definite differences. After plotting the 
potential field created by these two components the center of the field of 
slow waves was found in the ventronledial part of the nucleus. A possible 
origin of these two components is discussed. 
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OPOSSUM FFTLSFS MAY YIELD ZFRO-G DATA. 
Kenneth J. Stein. 
Aviation Week and Space Technology, vol. 82, Jan.  18, 1965,  p. 71, 73, 75, 
and 7 8  - . - . 
The article describes a proposed bionlodule spacecraft for orbiting 24 
opossum fetuses in a controllable low-gravity environment. This would be 
a quick means of getting a large amount of data of effects of weightlessness 
on  developing mammalian tissue. Observation would be by telemetry and 
television. Because much of their embryonic development occurs outside 
the mother’s body, the marsupials are ideal for studying early development. 
The data received will be related to human tolerance of weightlessness. Phys- 
iological instrumentation will observe respiration, heart rate, and sensory 
perception. Aspects of the biochamber, dynamic control of the spacecraft, 
launching procedure, video system, and data storage units are discussed. 
Drawings of the design are shown. The proposal was made by the RCA Corp. 
and the Marquardt Company. 
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THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OF THFIR MOLEC- 
ULAR MATRICES. 
Sidney W. Fox, ed. (Fla. State U., Inst. for  Space Biosci., Tallahassce; and 
Miami U., Inst. of Molecular Evolution, School of Environ. and Planetary 
Sci., Coral Gables, Fla.) 
(Proceedings of a Conference Conducted at  Wakulla Springs, Fla. on  27-  
30  Oct. 1 9 6 3  under the Auspices of the lnsti Ute for Space Biosciences, 
Fla. State U., and National Aeronautics and Space Admin.) 
Edited by Sidney W. Fox (Fla. State U., Inst. for Space Biosci., Tallahassee; 
and Miami U., Inst. of Molecular Evolution, School of Environ. and Planetary 
Sci., Coral Gables, Fla.) 
New York, Academic Press, 1965,  x x t 4 8 2  p. 
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DATA NEEDED FOR A BLUEPRINT OF THE FIRST ORGANISM. 
J. 9. S. lialdane (Genet. and Biometry Lab., Bhubaneswar, India). 
IN: THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OF THFIll MOLEC- 
ULAR MATRICES: Proceedings of a Conference Conducted at Wakulla 
Springs, F1a.on 27-30 Oct. 1963 .  
Edited by Sidney W. Fox. 
NewYork,Academic Press, 1 9 6 5 , ~ .  11-18.  
It is suggested that the initial organism consisted of a so-called “gene” 
of ribonucleic acid specifying just one enzyme, a very generalized phospho- 
kinase, which could catalyze the following reactions: (1) formation of nu- 
cleotides, (2) coupling of nucleotides to form chains, (3) combination of 
amino acids with adenosine triphosphate or  related substance, and (4) cou- 
pling of these amino acids to form a peptide chain. The smallest enzyme 
at present known is ribonuclease, which may have evolved at a fairly early 
stage from the hypothetical primitive enzyme. The primitive enzyme was 
possibly a shorter peptide of low activity and specificity, incorporating only 
100  amino acid residues. The first synthetic organism may have been some- 
thing like a tobacco mosaic YLTus, but including the enzyme or  enzymes 
needed for its own replication. 
A65-80467 
RANDOM POLYMERS AS A MATRIX FOR CHFMICAL EVOLUTION. 
M. S. Blois (Stanford U., Biophys. Lab., Calif.) 
IN: THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OF THEIR MOLEC- 
ULAR MATRICES: Proceedings of a Conference Conducted at Wakulla 
Springs, Fla.on 27-30 Oct. 1963 .  
Edited by Sidney W. Fox. 
New York, Academic Press, 1965 ,  p. 19-33 .  Discussion p. 33-38.  1 4  refs. 
NASA Grant Nsg-218-62 .  
The class of random, partially aromatic polymers is important in chemi- 
cal evolution since it probably was formed through photopolymerization on 
the prebiological Earth, and is still synthesized today by livtng organisms. 
It is proposed that melanin biosynthesis involves free radical polymerization 
and that natural melanin is a high random polymer. Because the photo- 
produced polymer of phenylalanine is similar to melanins, it is believed to 
be a member of the class of random, irregular polymers as are melanins. 
In experiments concerning the absorbance changes under ultraviolet irradia- 
tion in nitrogen and oxygen atmospheres and their rate of dialysis and kinet- 
ics of tyrosine and phenylalanine, it was found that in both the oxygen and 
oxygen-free cases  the primary photochemical changes were generally simi- 
lar, and among these one of the operating mechanisms was photopolymeri- 
zation. To place these isolated findings in the chemical evolutionary scheme, 
the pre-existence of aromatic compounds of abiogenic origin on  the primitive 
earth is assumed. In the presence of the reducing atmosphere and of short- 
wavelength solar ultraviolet light, the most stable configuration of these aro- 
matics would be their incorporation into random polymers, simllar to present 
melanin. 
A65-80468 
THE FOLLY OF PROBABILI’R’. 
Peter T. Mora (Nail. Inst. of  Health, Bethesda, Md.) 
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IN: THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OF THEIR MOLEC- 
ULAR MATRICES: Proceedings of a Conference Conducted at Wakulla 
Springs, Fla. on 27-30 Oct. 1963. 
Edited by Sidney W. Fox. 
New York, Academic Press, 1965, p. 39-52. Discussion p. 52-64. 27 refs. 
The inadequacies and discrepancies arising when the concept of probabil- 
ity is  applied to speculation on the origin of life are described a s  related to 
the following topics: (1) order and macromolecular structure; (2) thermo- 
dynamics; (3) internal control of molecular functions; (4) minimum require- 
ments necessaryfor a self-reproducing and mutable system; (5) infinite es- 
cape clauses postulating an  infinite amount of time and material (monomers) 
for the occurrence of even the most unlikely event; and (6) singularity of 
origin and some insolvable problems. Discussion is included on the se- 
mantic confusion in using the word selectivity, which has different physico- 
chemical and Darwinian operational meanings. The limitations in the current 
scientific approach are mentioned to possibly explain why a probability con- 
cept is  favored, along with a teleological viewpoint for  biology which may 
lead to new approaches in the problems connected with origin of life. 
A65-80469 
MOLECULAR MATRICES FOR LIVING SYSTEMS. 
J. D. Bernal (London U., Birkbeck Coll., Dept. of Phys., Great Britain), 
IN: THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OFTHEIR MOLEC- 
ULAR MATRICES: Proceedings of a Conference Conducted a t  Wakulla 
Springs, Fla. on 27-30 Oct. 1963. 
Edited by Sidney W. Fox. 
New York, Academic Press, 1965, p. 65-88. 
are discussed. They are not conHned to any one or particular topic outlined 
for molecular matrices. Included are data on micromolecules, especially in 
relation to their appearance on meteorites; on macromolecules; molecules 
of precellular organization; and on the general possibilities for life. 
A series of 32 questions dealing with speculations on the origin of life 
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The three problems confronting natural science are the nature of life, 
the origin of life, and the distribution of life in the cosmos. A brief historical 
outline is presented of the theories dealing with the spontaneous generation 
of life, origin of life from inorganic nature, origin of organic substances 
abiogenetically similar to the processes observed on other celestial bodies, 
origin of organic substances (hydrocarbons, amino acids, purines, pyrimi- 
dines, porphyrins) in the primordial Earth, and origin of living organisms from 
the primordial environment by molecular evolution. 
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Amino acids and a substance tentatively identified a s  urea were detected 
in hydrolyzates of samples of the Orgueil and Holbrook meteorites. The 
quantities could not be accounted for by contamination during analysis, but 
there was a resemblance between the results of meteorite analyses and the 
amino a d d s  found in a hydrolyzate of “hand-picked sand.’’ Quantitative 
data on amino acids are given for four samples of dust, the total concentra- 
tions being about 1 0 0 0  times higher than in meteorites. Dust hydrolyzates 
contained much higher relative amounts of proline and cysteic acid, and 
somewhat higher relative amounts of glutamic acid than did those of the. 
meteorites analyzed. A reminder was made that some attention might prof- 
itably be given to rates of decomposition in “soup”experiments. Labile 
compounds necessary for  biopoiesis could exert a controlling influence on 
the rate of evolution of eobionts in a primitive sea. 
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Investigations are presented on the asymmetric modification of the cat- 
alytic activity of Raney nickel using methyl acetoacetate a s  a substrate for 
catalytic hydrogenation. Studied were the effects of: pH of modifyhg solution, 
temperature modification, immersion time in modification of catalyst, mix- 
ing of D- and L-glutamate, successive modification, various amino actds, 
and L-malic acid and D-tartaric acid. This work does not offer any informa- 
tion concerning the problem of abiogenic asymmetric formation of organic 
substances. However, it suggests a possibility of asymmetric formation of 
organic substances in the absorbed state on the surface of solid matter. The 
best result obtained was methyl-L-@-hydroxybutyrate, which was found to be 
composed of 75% L- and 2 5% D-form. Inclcded are representative tables 
and graphs. 
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Observations on the composition of carbon star atmospheres, interstel- 
lar matter, the Jovian planets, comets, and meteorites indicate that the syn- 
thesis of organic compounds in the universe is a more general process than 
has been thought heretofore. Prior to and during the formation of the solar 
system, but before the earth was completely formed, organic syntheses 
probably occurred in the following four stages (or sites): carbon star atmos- 
pheres, solar nebula, planetesimals, and protoplanets. The energyfor these 
syntheses was provided initially by the high temperature of star atmospheres 
and then mainly by the ionizing radiation and ultraviolet light coming from 
the sun. Catalyric processes and other localized sources of energy were 
probably also involved in the formation of organic compounds. Astronomic 
and meteoritic observations indicate that the conditions prevailing in the 
majority of cosmic bodies during the latter stages of evolution of the solar 
system were a s  follows: reducing or oxygen-free atmosphere, aqueous en- 
vironment, basic or neutral pH, moderate temperature, and presence of a 
relatively high concentration of organic compounds. A number of general 
mechanisms can be postulated to have been involved in the abiotic formation 
of simple biochemical compounds: (a) a radical mechanism in the synthesis 
of the aliphatic and aromatic aldehydes which are the precursors of  a -amino 
acids, @) a base-catalyzed aldol condensation of simple aldehydes in the 
formation of pentoses, 2-deoxypentoses, and other monosaccharides, and 
(c) a base-catalyzed condensation of hydrogen cyanide and other nitriles, 
followed by other condensation reactions, in the synthesis of purines, 
pyrimidines, and other heterocyclic compounds. 
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ammonia, hydrogen, and water in a modified Miller-Urey system indicate 
that: (1) under some conditions the formation of organic compounds ap-  
peared to be autocatalytic; (2) ten different amino acids were produced; (3) 
peptides were formed by two lines of evidence; and (4) spherules ranging 
from 50 to 800 A in diameter were produced which consisted partially of 
organic material. 
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Data from experiments using a spark source and a mixture of methane, 
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In  the primitive atmosphere vigorous reactions might have occurred on 
the hot surface of the earth’s Crust. The atmosphere is regarded a s  a reduc- 
ing agent comprising such gases a s  methane, ammonia, hydrogen, and water 
vapor. L‘nder laboratory conditons, the following amino acids were produced 
by the thermal reaction of methane, ammonia, and water vapor in the pres- 
ence of silica and by electric disc: aspartic acid, threonine, serine, glutamic 
acid, proline, glycine, alanine, valine, alloisoleucine, Isoleucine, leucine, tyro- 
sine, phenylalanine,a-NH butyric acid,Balanine, sarcosine, and N-methyl- 
alanine. The compositiodof amino acids obtained varied significantly with 
temperature and with the nature of the solid surfaces on  which the vapor 
phase reaction occurred. Aromatic amino acids were found in the products. 
Simple gases  are  thermally convertible to most of the amino acids common 
to protein in a way that is sequentially compatible with other aspects of the 
thermal theory of biochemical origins of life on earth. 
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tion of the terrestrial atmosphere in three stages: from a highly reductive one, 
to  an atmosphere neither strongly reducing nor oxidizing and lacking both 
free hydrogen and oxygen, to the present oxidizing atmosphere. In the ex- 
perimental approach to the origin of life, the simplest working hypothesis 
holds that fundamental molecules now were fundamental at the time of the 
origin of life. It is conceivable that nucleic acids and proteins or  a t  least 
their precursors appeared a t  a very early stage in the earth’s evolution. Lab- 
oratory investigations have been made of the synthesis of purines, pyrimi- 
dines, sugars, nucleosides, and nucleotides that are found in the nucleic 
acid molecule. In one series of experiments ethyl metaphosphate was ir- 
radiated with ultraviolet light and successfully produced nucleoside phos- 
phates in quantum yields. It is postulated that nucleoside phosphates were 
present, perhaps in large amounts, in the primitive oceans. Speculation is 
made of primordial polynucleotide synthesis, and the possibility of organic 
matter on the hloon, Mars, and Jupiter. 
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The following experiments were performed: electron irradiation of 
methane, ammonia, and water; ultraviolet and ionizing lrradiation of form- 
aldehyde; polymerization of hydrogen cyanide by ultraviolet light; and ultra- 
violet irradiation of adenine, adenosine, adenosine monophosphate, and 
adenosine diphosphate. Syntheses were demonstrated of purines, adenine, 
guanine, the sugars ribose and deoxyribose, the nucleoside adenosine, and 
the nucleotides, adenosine monophosphate, adenosine diphosphate, and 
adenosine triphosphate. These results are relevant to the problem of the 
origin of life, a s  the conditions of reaction are aqueous, the concentration 
of materials very low, and the sources of energy used are those most likely 
to have existed under primitive earth conditions. 
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indicates that at some stage of chemical evolution porphyrins must have 
developed. Porphine-like structures can be synthesized in the presence of 
oxygen from precursors which were available in the very earliest stage of 
chemical evolution. Aldehydes were found in products of the action of 
electrical discharge on the Llrey atmosphere, pyrroles and prrrolidines 
were formed from ammonia, acetylene, and other unsaturated hydrocarbons 
by simple catalysis or  under the influence of  ultraviolet radiation. Organic 
matter in water increases the yield of porphine-like substances considerably 
a s  do standlng chloroform solutions. Arguments are  presented to indicate 
A discussion is presented of the primitive environment and of the evolu- 
A review of the literature dealing with the problem of the origin of life 
that with the transition of the earth’s reductive atmosphere into an  oxida- 
tive one, an  immediate need was created for the formation of porphinelike 
substances, since they provided a mechanism for the efficient utilization of 
lower energy radiation and aided in chemical transformations. 
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largely chemical, development towards the microbial plateau from which all 
presently known evolution appears to begin. Namely, in orderly sequence 
from more primitive to more complex situations. Projecting backward it 
may be possible to find links for  primitive evolutionary stages within the 
metabolic picture in order to  apprehend surviving metabolic “fossils”. The 
coupling of chemosynthesis to electron transport was proposed a s  an  early 
event in parallel with nonbiological energy-coupling mechanisms on  earth, 
such a s  the water cycle. Polyphosphate was preferred as the primeval energy 
carrier a s  evidenced by recent observations on  pyrophosphate and tripoly- 
phosphate appearing in reversible energy transfer reactions. In  protein 
evolution, such primitive structures a s  the iron containing, amino acid-de- 
ficient hydrogen carrier, ferrodoxln, may be representative. Searching fur-  
ther back, cell wall peptides synthesized In a primeval fasion could represent 
an early sampling of a pretemplate period. Included is a brief outline of 
metabolic evolution. 
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An experiment is presented to show that probability considerations are 
useful in predicting the structure of polysaccharides obtained by polyconden- 
sation of certain carbohydrates (aldoses) a t  elevated temperatures. Namely, 
the resulting structures are random, hut they depend o n  the nature of mono- 
mers and on  the reaction conditions used. The following parameters are 
considered, a s  they control the reaction mechanism and the structure of the 
polymer formed: functional groups of monomers, their relative reactivities, 
and the influence of heart and catalyst. 
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The occurrence of amino acids on  the preorganismic earth has  been ex- 
plained by many published syntheses. Phosphates occur in the crust of the 
earth, and ordinary phosphate is converted to polyphosphate by temperatures 
of 300OC. or  less in volcanic zones. In  the laboratory, a n  analysis was 
made of the amino acid composition, N-terminal amino acid composition, 
and molecular weight of the reaction products obtained by polycondensation 
with commercial polyphosphoric acid (PPA) or  with thermally prepared PPA 
at  temperatutes ranging from 70° to  130OC. The following six combinations 
of amino aclds were obtained: aspartic acid, aspanic  acid-glycine, aspartic 
acid-alanine, aspartic acid-valine, aspartic acid-glutamine, and aspartic acid- 
lysine. Glutamic acid and aspartic acid copolycondense with 1 4  neutral and 
basic amino acids in the presence of PPA by heating at  100°C. to  prepare 
the proteinoid. The amino acid analysis of the proteinoid shows that aspartic 
acid is more prevalent in the synthetic polymers. 
An attempt is made to discover the continuous trend from preorganismic, 
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SYNTHESIS OF NUCLFOSIDES AND POLYNUCLtOTlDES WITH META- 
PHOSPHATE FSTERS. 
Gerhard Schramm (Max-Plank-lnst. fur Vkusforschung, Tubingen, Ger- 
many). 
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It is postulated that a model prebiological system be able to  multiply and 
undergo evolution. A model is suggested of a virus which multiplies by using 
the energy sources of the environment, and reproduces by means of a tem- 
plate mechanism in which a matrix, formed by nucleotides, controls the cat- 
alytic assembly of other nucleotides to a complementary strand, which in 
turn serves as matrix for the original strand. To determine whether such 
a system can be set up without enzymes, a discussion is presented on the 
nonenzymatic formation of nucleotides from sugars, bases, and phosphate, 
and the condensation of these nucleotides to long chains of polynucleotides. 
These condensations are possible with metaphosphate esters (MPF). The 
synthesis of nucleosides and polynucleotides with MPE is described. That 
a self-reproducing system originated from polynucleotide mixtures is con- 
sidered. Possibly self-reproduction begins when one polynucleotide i s  used 
a s  matrix to form a coniplementary polynucleotide which in turn catalyzes 
the formation of the original polynucleotide chain. Whether a polyriucleotide 
can function a s  template in a nonenzymatic system needs further elucidation. 
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its use in the thermal polymerization of amino acids, which is usually affected 
at  1600 to 17OoC, but can proceed at  temperatures a s  low at  65OC in the 
presence of PPA. A procedure is described for the preparation of cytidylic 
acid polymer by mixing mononucleotides with PPA, limiting water uptake from 
the air, and heating the mixture a t  65OC for 1 or  2 hours. Discussed are data  
The value of polyphosphoric acid (PPA) to  prebiological theory has  been 
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The use of the rnicrospbere a s  a cell (or precell) model to study the poss- 
ible pathways for the origin of cellular life is discussed. These structures are 
produced by solution and then condensation of the proteinoid. They are 
derived from material synthesized under primitive conditions and are  struc- 
turally very stable. Elecuon microscope studies of microspheres reveal a tre- 
mendous diversity of size and morphology which is dependent upon environ- 
mental variations. For example, changes in salt concentration, pH medium, 
temperature, or ionic species give corresponding variations in the resultant 
microspheres. It has been shown that guanine and fatty acids are synthe- 
sized during a typical proteinoid synthesis from amino acids. 
A65-80486 
SIML'LATF'D NATbRAL EXPFRIMENTS IN SPONTANFOUS ORGANIZA- 
TION OF MORPHOLOGICAL UNITS FROM PROTEINOID. 
Sidney W. Fox (Fla. State C., Inst. for Space Uiosci., Tallahassee). 
IN:  THE ORIGINS OF PRliBICLOGICAL SYSTEMS AND OFTHEIR MOLEC- 
ULAR MATRICES: Proceedings of a Conference Conducted at  Wakulla 
Springs, Fla. on 27-30 Oct. 1963. 
F'Aited by Sidney W. Fox. 
NewYork, Academic Press, 1965,~. 361-373. Discussion p. 373-382. 
17 refs. 
NASA Grant NsC-173-62. 
spheres from thermal proteinoid. Approximately 2 dozen attributes of pro- 
tein are found in thermal proteinoid, including some of each of the 18 com- 
mon amino acids in peptide linkage, a susceptibility to proteolysis, nutritive 
quality, and a tendency to form cell-like multiniacromolecular structures. 
Inasmuch a s  these attributes include a unique kind of morphogenicity, these 
rnicrospheres may be considered in the theory of abiogenesis. Included are 
electron micrographs of proteinoid microspheres, associated microspheres, 
twinned microspheres, microspheres with double boundaries, and a time- 
lapse study showing several phenomena. 
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nuclease, effect of ribonuclease on molecular size of polymer, and ion ex- 
change chromatography of polymer. Tables are included of the composi- 
tion of reaction mixtures, optical properties of materials, and results of 
enzyme experiments. 
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Coacervate drops formed in polyadenine synthesis in the presence of 
histone were used a s  models to reproduce possible pathways followed by the 
primary development of metabolism. A very high concentration of polymers 
occurs upon the formation of coacervate drops. Hectron micrographs of the 
drops show them to possess  a certain internal structure, a marked inter- 
phase with the external medium, and an  ability to selectively absorb and 
accumulate diverse substances from the surrounding solution. Outlined are  
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Following a discussion of the terms hereditary, order, replication, selec- 
tion, and cvolution, a hypothesis for the origin of life is proposed. Briefly, 
it states that known properties of simple tactic polymer growth and conforma- 
tion suggest an  elementary type of hereditary process in which information 
may be both propagated in linear sequences and converted into structure, 
which in turn may exhibit specific control on  monomer addition. The essen- 
tial requirement for this behavior is some conditional rule of propagation 
which constrains the possible linear sequence to some functional dependence 
on the three-dimensional structure of the growing polymer. In such a primi- 
tive type of polymer growth, the influence of the local environment is capable 
of producing heritable changes in linear sequence. Primitive molecular 
evolution occurs in this case by direct feedback rather than by natural selec- 
tion. P.rgurnents are presented in support of the hypothesis. Suggestions 
are made for a new approach and new experiments in investigations of hered- 
itary order in the sequence of synthetic polymers and proteins. 
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hlany changes can take place in the globins and cytochromes without 
interfering with their functions. The average number of amino acid changes 
in hemoglobins and myoglobins is l.G per locus excluding abnormal vari- 
ants and 1.7 in the cytochromes. Interchanges in which hydrophilic amino 
acids are replaced by hydrophobic amino acids and vice versa are frequent. 
The parent molecule of hemoglobins and myoglobins is deduced to have 
been intermediate in composition and primary structure between myoglobin 
studies dealing with coacervate drops containing polypeptides and polynu- 
cleotides, ribonucleic acid and polylysine; incubation of drops with ribonu- 
clease; synthesis and hydrolysis of starch in coacervate drop; scheme of 
polyadenine synthesis by polynucleotide phosphorylase in drop; and scheme 
of ascorbic acid oxidation in coacervate drop containing chlorophyll. Systems 
similar to coacervate models which involve oxidation-reduction reactions, con- 
jugated phosphorylation, and polymerization, besides existing for  a long 
time, could also grow in solutions conceived for the primeval aqueous solu- 
tion of diverse organic substances and their polymers formed abiogenically 
on the earth. 
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and Aemoglobin, rather than being a strange primitive molecule. Simi- 
larly, archetypal cytochrome c was intermediate in composition between yeast 
and vertebrate cytochromes c. Human -hemoglobin and hemoglobin in 
lampreys may have diverged far from the parent "protoglobin". Tables 
and discussions are included of amino acid code triplets, amino acid inter- 
changes resulting from single base changes in coding triplets postulated, 
mutational changes in amino acids in human -and  .hemoglobins, evolution 
of hemoglobin genes, amino acid sequences, and their coding triplets in the 
hemoglobin series, amino acid sequences in 6 cytochromes c and a few amino 
acid substitutions in dog, rhesus monkey, and human, and comparisons of 
cytochromes c. 
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An outline is presented of the photosynthetic process, and two photo- 
synthetic reactions are distinguished which depend on chlorophylls, one with, 
the other without an evolution of oxygen. The anaerobic process, photore- 
ductlon, appears to be a less advanced or  earlier form of potosynthesis. With 
transition from one to the other, large quantities of oxygen accumulated o n  
the Earth's surface. A new version of the already existing one-step photo- 
chemical mechanism appeared, in which the overall oxidation-reduction po-  
tential gradually shifted to  the point where the old and new mechanisms 
barely overlapped. The two pigment systems combined to form an electron 
transport chain which spanned the potential gap between an  unknown oxy- 
gen precursor (peroxide ?, and reduced hydrogenase, with the result that 
water decomposed photochemically into elements in large quantities. Next 
came the one quantum light reactions initiated by single porphyrin molecules 
in solution through the time they were going o n  in protein- and lipid-bound 
complexes, until the very last transformation produced the two quanta mech- 
anism of the green chloroplast. Current beliefs on  the succession of evolu- 
tionary eras are tabulated. 
A 65-60490 
PHYSIO1.OGIC RESPONSES TO HEAT. 
A. R. l ind (Edinburgh Li., Dept. of Med.; Natl. Coal Board, Med. Sew., Phys- 
iol. Branch, Great Britain). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licth, Publisher, 1 9 6 4 , ~ .  164-195. 6 6  refs. 
Various aspects of physiological responses to heat are reviewed and 
discussed. Included are the following: (1) tissue temperature in the body, 
(2) channels of heat exchange, (3) assessment of heat stress and strain 
(effective temperature scales, predicted 4-hourly sweat rate index, Belding- 
Hatch heat stress index), (4) physiologic mechanisms of thermoregulation 
(central control, sweat glands, circulation, endocrine glands), (5) acclimati- 
zation to  heat (description, rate of development of acclimatization, long- 
term accltmatization, factors affecting rate of development of acclimatiza- 
tion, retention of acclimatization, causes of acclimatization), and ( 6 )  disorders 
of thermoregulation (circulatory instability, disturbances in electrolyte bal- 
ance, failure of sweat production). 
A65-80491 
REACTIONS OF MAN TO COLD. 
Loren D. Carlson (Ky. L, Coll. of bled., Lexington). 
IN: MEDICAL. CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 196-228. 1 1 3  refs. 
Contract AF 41(657)-335; and NIH Grant RG-8429. 
vehicle capable of heat storage and temperature regulation. The main com- 
ponents of the system consist of a variable heat source distributed in a mass  
having a convecting fluid for distributing heat. Heat sensors are at the 
periphery a s  well a s  at the center of this mass. When exposed to temper- 
atures from 5' C. to  40' C., a t  some fixed temperature, this system will 
be at equilibriuni with its environment. Below this temperature, two possi- 
bilities exist separately or in combination: the system will cool, or  heat 
production must increase. The human system operates like this model, 
with certain modlfications. hlan's physiologic defenses against cold are 
limited to heat production and changes in peripheral circulation. Acute 
exposure leads to marked peripheral vasconstriction. As skin temperature 
falls and the body cools, shivering occurs and hear production increases. 
Both of these responscs arc modified by continucd cold exposure. Among 
the factors involved in cold exposure are metabolic and endocrine changes 
Research on man's reaction to cold is reviewed. Man is treated a s  a 
a s  well a s  a phenomenon called habituation. The control mechanisms use 
both the autonomic and the somatic nervous system and the endocrine glands. 
The evidence is strong that the endocrine response is mediated by the 
central nervous system. 
A65-80492 
EFFECTS OF SUNLIGHT ON THE HUMAN BODY. 
Harold F. Blum (Princeton Li., Dept. of Biol., N. J.; and Natl. Cancer Inst., 
Washington, D. C.) 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 229-256. 58  refs. 
Direct effects of sunlight impinging on the human body are discussed. 
Included in this discussion are the following: (1) spectral composition of 
sunlight, (2) penetration of sunlight into the hunian body, (3) penetration 
into the skin, (4) penetration into the eye, (5) photochemical effects in the 
skin (sunburn complex, erythema, epidermal thickening, tanning, protec- 
tion against the sunburning radiation, conversion of provitamin D to 
vitamin D, skin cancer, miscellaneous diseases caused by light, and effects 
on the eye), ( 6 )  heat effects (heatstroke), (7) sunlight and health, and (8) 
sunlight a s  a limiting environmental factor. The heating effects involve 
the whole broad spectrum of sunlight, whereas the photochemical effects 
are restricted to limited spectral regions. Vision, for  example, falls between 
approximately 0.4g and 0.65r, which is the most intense part of sunlight; 
whereas vitamin D is produced only by wave lengths shorter than 0.32a, 
which constitute a tiny and most variable part. No portion of sunlight pene- 
trates very deeply into the hyman body, although some wave lengths go 
deeper than others. Only in the eye is more than a superficial depth attained. 
A65-80493 
THE PHYSIOLOGY OF ALTITUDE. 
Horst Jungmann (Innsbruck U. Clin., Austria) and hlax J. Halhuber (Inns- 
bruck E., Fac. of hied., Austria). 
I N :  MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney 1 icht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 257-279. 1 2 4  refs. 
Physiologic and pathologic manifestations occurring during high altitude 
exposure are reviewed, in relation to respiratory and circulatory systems, 
blood, metabolism, and endocrine and nervous systems. I ong-term adapta- 
tion to high altitude with respect to the same systems, processes, and Struc- 
tures is also included. Reactions occurring following descent from high al- 
titude are al$r, I : V I ~ C W C ~  a l i l l  i i : < : , ~ , , \ ~  '1. It is suggested that the time factor 
in the altitude acclimatization process has been neglected in most studies. 
A65-80494 
SIGNlFICANCt, OF A I R  IONIZATION. 
Ivo Pavlik (Res. Inst. of Phys. hled., Bratislava; and Inst. of Postgraduate 
Med. Educ., Prague, Czechoslovakia). 
IN: MFDICAI. C l  IMATOLOGY. (Physical Medicine Library, vol. 8). . .  
Fdited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964 ,  p. 317-342. 8 5  refs. 
hlany observations indicate that light ions a s  well a s  electroaerosols have 
specific physiologic effects, dependent in particular on the quality of the 
electric charge. Physiologic effects of air ions on  the following are reviewed: 
the body generally, nervous system, circulatory system, skin, respiratory 
system, blood, healing of wounds, biochemistry, and growth on  transplanted 
tumors, I'avorable effects were recorded in general following the inhalation 
of negative ions. Diseases for which benefits have been claimed after ex- 
posure to aeroions include those of the respiratory tract, early hypertension, 
burns, and wounds. Hypotheses have been suggested for the interpretation 
of meteorotropy in terms of the ionization of air. 
A 6 5 -80 4 9 5  
Jozef Jankowiak (hled. Acad., Poznan'; and Polish Inst. of Balneoclimatol, 
Poznan', Poland). 
IN:  MFDICAL C l  IhlATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth i.icht, Publisher, 1964 ,  p. 343-357. 3 6  refs. 
The biologic effects of air motion are reviewed and dtscussed. These 
effects depend upon the following: (a) the direct action of air, whether me- 
chanical (skin massage) or thermoregulatory (loss of heat); @) the role of wind 
in the thermal complex; (c) the effect of wind o n  air hygiene; (d) the influence 
of wind on climatotherapy; (e) wind a s  an air circulator; and (l) wind a s  a 
constituent of the biologic environment of man. 
A65-80496 
MORBIDITY AND WEATHFR. 
H. Brezowsky (h1ed.-Meteorol. Beratungsstelle des  Deutschen Wetterdiens- 
tes, Bad Tolz, West Germany). 
IN: MEDICAL. CLIMATOI.OGY. (Physical Medicine Library, VoI. 8). 
Fdited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964 ,  p. 358-399. 81 refs. 
r m F c r s  OF W I N D  ON MAN. 
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Weather influences on symptoms, disease, and death are reviewed and 
discussed. Included are the following: (1) meteorological accord or  sum of 
all weather elements (temperature-humidity-environment and weather phases), 
(2) illness and weather (normal distribution, warm, unfavorable biosphere, 
mixed reactions to unfavorable biosphere, cold, pathogenic balance of bio- 
tropy, climatic balance of biotropy, individual balance of biotropy, and waves 
of change), (3) mortality and weather (daily findings, annual findings, and 
seasonal balance of biotropy), and (4) mechanism of the pathogenic weather 
stress (balance between stimulus change and strength, external and internal 
environments, laboratory investigations, thermodynamics, dynamics, and 
biologic influence of the Foehn, the north Foehn and other Foehns). 
A65-80497 
PATHOLOGIC EFFECTS OF HEAT EXPOSbRE. 
Joseph Gold (N. Y. State U., Upstate Med. Center Syracuse). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 6). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 400-427. 3 3  refs. 
cramps, heat exhaustion, and heat pyrexia (heatstroke, sunstroke). Heat 
cramps are painful spasms of skeletal muscles (especially those of the ex- 
tremities and abdominal wall) due, presumably, to  diminished osmolar con- 
centration of body fluids a s  a result of sodium and chloride losses. Heat ex- 
haustion is a mild, shocklike condition resulting from physical exertion in 
excessively hot weather, especially in persons not yet acclimatized to such 
weather. Heat pyrexia is a grave condition resulting from an overwhelming 
uptake of heat from the environment. The diagnosis and treatment of all 
three conditions are  discussed. In addition, pathogenesis of heatstroke, pro- 
tection of persons exposed to extreme heat, and various methods of heat 
prophylaxis are outlined and discussed. 
The three principal manifestations of exposure to excessive heat are heat 
A 6 5 5 0 4 9 6  
PATHOLOGIC EFFECTS OF EXTREME COLD. 
Marlin B. Kreider (v. S .  Army Res. Inst. of Environ. Med., Natick, Mass.) 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vo1.8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 428-468. 298  refs. 
Pathologic changes which may take place in the function and structure of 
tissues upon exposure to  extreme cold are discussed. Temperature changes 
of the body may be divided into two major types: (a) total body cooling or  hy- 
pothermia, and @) local cooling, which generally involves extremites or  ex-  
posed surfaces, such as the face and ears. The following are included: (1) 
total body cooling (accidental hypothermia from exposure to cold air, ac- 
cidental hypothermia from immersion in cold water, therapeutic long-term 
hypothermia, profound hypothermia for surgery, variability in rates of cooling 
and survival, pathophysiology, causes  of death, histopathology from total 
body exposure to  acute cold, and pathology from continuous or  repeated ex- 
posure from predisposition to  cold); and (2) local cold injury (chilblain, frost- 
bite, immersion and trench foot, and physiology of local cold injury). 
A 6 5 4 0 4 9 9  
EFFECTS OF HIGH ALTITUDE (OXYGEN LACK). 
Charles S .  Houston (v. S. Peace Corps fo r  India, New Delhi). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 469-493. 4 9  refs. 
ing normal air under ambient pressure are outlined and discussed. Included in 
the discussion are  the following: (1) barometsic pressure, (2) acute anoxia, 
(3) chronic anoxia, (4) detailed analysis of acclimatization, (5) buffer systems, 
(6) blood changes, (7) cardiovascular changes, (8) cerebral changes, (9) kid- 
ney, (10) endocrines, (1 1 )  metabolism, (1 2) supplementary oxygen, and (1 3) 
pathologic effects of chronic exposure to high altitude. 
Changes occurring in man climbing slowly to  high altitudes while breath- 
A 6 5 -80 500 
NUTRITION AND CLIMATE. 
Marjorie Edman (Ill.  U., Animal Sci. Dept., Urbana). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 533-556. 1 3 0  refs. 
Discussions are presented of the role of nutritional elements in relation 
to  climatic variations - the  intake of water, food, minerals, and vitamins in 
relation to  marked variations in environmental temperature. Requirements 
and variation in the consumption of nutritional elements in hot and cold en -  
vironments are included. A comparison of protein requirements of a growing 
child and an  adult is also included. 
A6 5-60 50 1 
CLOTHING AND CLIMATE. 
Alan H. Woodcock &I. S .  Res. Inst. of Environ. Med., Div. of Cold Res., Heat 
Transfer Branch. Natick. Mass.) 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 557-580. 20 refs. 
ment so that it equals metabolic heat production is discussed. Included are  
the following: (1) climatic factors (air temperature, wind, radiation, and 
humidity), (2) physiologic requirements, (3) heat transfer and equilibrium, 
and (4) heat transfer without equilibrium (insulation of wet clothing, damp, 
penetrating cold, absorbency of clothing, and effect of sunlight on damp 
cold). The significance of sweating and skin temperature changes in facilitat- 
ing man to adjust his heat loss is also discussed. Heat transfer properties of 
clothing are not fixed but  variable. In hot climates, the range of variation is 
quite wide, except when the humidity is high, but the required heat losses  are 
almost invariably at  the upper end of the range. In temperate climates, the 
range, due to  the light clothing worn, is still wide, and the whole extent of the 
range can be used. In colder climates, thicker and heavier clothing must be 
worn. This means that the range in heat loss that clothing can accommodate 
becomes less, and man is cold when inactive but overheated when active. 
The function of clothing in altering heat loss f rom the skin to the environ- 
A65-80502 
SPORTS AND CLIMATE. 
Gerhard Hentschel (Forschungsinst. fur Bioklimatol. des  Meteorol. und 
Hydrol. Dienstes der Deutschendemobatischen Republik, Berlin-Buch, East 
Germany). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964,  p. 561-593. 1 4  refs. 
The importance of climate and reaction capacity and the influence of 
climate on physical performance capacity of man a re  reviewed and discussed. 
The discussion includes the following: (1) heat dispersion; (2) photoactinic 
influences; (3) influence of air composition; (4) influence of change of 
weather, climate, and locality, and (5) relation of climate to  sports. 
A65-80503 
CONTROLLED CLIMATE (OUTDOOR AND INDOOR). 
H. E. Landsberg (v. S. Weather Bureau, Washington, D. C.) 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964 ,  p. 663-701. 1 2 1  refs. 
Man's attempts to control various aspects of his environment are dis- 
cussed. Included in the discussion are the following: climate (long-term 
manifestations of atmospheric environment in a given area), marcroclimate 
(conditions of broad geographic setting), mesoclimate (specific, more o r  less 
permanent, departure of values of climatic elements from regional norm), 
microclimate (primarily atmospheric layer close to  the ground), and cryptocli- 
mate (climates of caves, huts, tents, houses, ships, capsules, etc.) Therapeutic 
environments are also discussed. 
A65-80504 
THE CONTROLLED-CLIMATE CHAMBER. 
Joseph Lee Hollander (Pa. U., School of Med. and Graduate School of Med.; 
and Hosp. of the L'. of Pa. Arthritis Section, Philadelphia) and William J. 
Erdman I 1  (Ill. U., Animal S c i  Dept., Urbana). 
IN: MEDICAL CLIMATOLOGY. (Physical Medicine Library, vol. 8). 
Edited by Sidney Licht. 
New Haven, Conn., Elizabeth Licht, Publisher, 1964 ,  p. 702-797. 
A controlled-climate chamber or  "Climatron"designed and built a t  the 
University of Pennsylvania in 1960 is described. This chamber permits the 
manipulation of temperature, humidity, barometric pressure, rate of air flow, 
and ion concenuation and charge. The chamber or  apartment is a room 15- 
feet square, which is equipped for continuous comfortable living by 2 
patients a t  a time. Some conditions or  diseases believed to show a periodicity 
related to weather changes include arthritis, fractures, phantom pain, scars, 
neuritis, asthma, respiratory problems, duodenal ulcer, and myocardial in- 
farction. Experiments, using the controlled-climate chamber, designed to  
determine which, if any, of the varying climatic factors have a reproducible 
effect on rheumatic disease, individually or  in combination, are described. 
Comparisons are also made between various constant conditions and com- 
binations of climatic factors. 
A65-60505 
ORGANIC SYNTHESIS IN ALGAL CELLS SEPARATED INTO AGE GROUPS 
BY FRACTIONAL CENTRIFUGATION. 
Constantine Sorokin (Md. U., Dept. of Botany, College Park). 
Archivfur Mikrohiologie, vol. 49, 1964,  p. 193-208.  15 refs. 
NASA supported research. 
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Synthesis of organic matter was studied in cells of the green, high-tem- 
perature alga Chlorella 7-1 1-05 separated from a nonsynchronized population 
into fractions of predominantly small or large cells by centrifugation. Rates of 
synthetic activity were determined a s  changes in optical density, dry weight, 
and packed volume of cells in several suspending fluids and under various 
light intensity conditions. It was found that synthetic activity of the smaller 
Vounger) cell fraction was invariably higher than that of the larger (older) 
cell fraction, provided a reasonably good separation of cells into size fractions 
was achieved during centrifugation, and the difference between size composi- 
tion of these fractions was maintained throughout observation. An occasional 
lack of difference in the performance of the small- and largesel l  fractions, or 
even a higher synthetic activity of the originally largeeel l  fraction, was traced 
to cell division taking place during observation. Under conditions favorable 
to cell divtsion, the largeeell fraction was progressively enriched with smaller 
gounger) cells, the average age composition of the originally largesel l  frac- 
tion was shifted toward younger age, and the metabolic activity of the large- 
cell fraction increased to the extent that, in some experiments, it surpassed that 
of the originally smallsell fraction. The decline in synthetic activity of cells in 
the course of cell development previously observed on synchronized cells was 
thus substantiated on nonsynchronized populations in the absence of thelight- 
dark synchronizing agent and is, therefore, characteristic of normal cell de-  
velopment. 
A65-80506 
VIABILITY OF BACILL.US SUBTlLlS SPORES IN ROCKET PROPEL1.ANTS. 
Rogene M. Godding and Victoria H. Lynch (Lockheed Missiles and Space Co., 
Res. Labs., Palo Alto, Calif.) 
Applied Microbiology,vol. i 3 ,  Jan. 1 9 6 5 , ~ .  10-14. 7 refs. 
The sooricidal activitv of comvonents used in liouid and solid rocket DrO - 
pellants Gas rested by use of spoies of Bgclllus subh i s  dried on powder& 
glass. Liquid propellant Ingredients tested were h204 ,  mononieth}lhydra- 
zinc, and 1.1 dlmethylhydranne. N204 was immediately sporicidal; the h y -  
drannes were effecttve within several days. Solid propellants consisted of 
ammonium perchlorate in combination with epoxy resin (EPOh 8283, tns-  
1 -(Zmethyl) aznidin}l phosphine oxide, bis-1-(2-methyl) aziridinyl phenyl- 
phosphine oxlde, and 3 rnodlfied polybLtadiene po1)rners. There was no 
indication of appreciable sporicidal activity of these components. 
A65-80507 
THE PERCEPTION OF VISUAL ANGLE. 
lrvtn Rock and William McDermott (Yeshiva U., New York, N. Y.) 
ActaPsychologica,vol. 2 2 ,  1 9 6 4 , ~ .  119-134. 1 5  refs. 
In the first experiment Observers compared two objects under complete re- 
duction conditions. They matched sizes accurately. Assumed equidistance 
of the two objects a s  basts was ruled out by distance judgments. In the sec- 
ond experiment the observer compared the reduction standard with avariable 
object seen with full binocular cues. The variable object was presented a t  two 
different distances. If the judgments of the standard were in terms of objec- 
tive size, matches at the two distances would remain about constant; if they 
were in terms of visual angle, matches at the two distances would have to dif- 
fer. The latter proved to be the case. Judgments of relative distance again 
ruled out an interpretation in terms of assumed distance. The results were 
taken to mean that visual angle per se is available to phenomenal experience 
a s  a sensation of pure extensity, quite apan  from its apparent objective size. 
Theoretical implications were discussed. 
Perception in terms of visual angle was demonstrated in two experiments. 
A 6 5 4 0 5 0 8  
SIGNIFICANCE AND STATUS OF EXOBIOLOGY. 
Gilbert V. Levin (Howlton Labs.. Inc.. Falls Church. Va.) - .  . 
(A.I.B.S., Annuai Meeting, Boulher, Colo., Aug. 26,1964.) 
B t o s c k n ~ v o l .  15,Jan. 1 9 6 5 , ~ .  17-20. 25 refs. 
who declare that the sublect has no status. The term Is of recent origin and 
The signiftcance of the term exobiology is in dispute, and there are those 
~. ~ 
is intended to denote this tudy of extratenesulal life. Arguments against 
the use of the term may have semantic merit, but exobiology has been adopted 
by the Nationd Aeronautics and Space Adminisuation and is now a p u t  of the 
literature. A dispute over nomenclature should not discourage btologists from 
pursuing the subject. Although there are no direct data on extraterrestrial life, 
planeury ObseNations and statisttcal constderations suppon the possibility 
of  such life. The stgnuicance of the questions the science of exobiology may 
answer, warrants its acttve investigation. These questions range from whether 
life exists elsewhere, to fundamental inquiries in all the sciences. 
A 6 5-8050 9 
RELATIVE EFFECTIVITY OF FOVEAL AND PARAFOVEAL STIMULI IN 
ELICITING FUSION MOVEMENTS. 
Elek Ludvigh, Pauline McKinnon, and Lawrence Zaitzeff (Kresge Eye Inst., 
Deuoit, Mich.) 
brchivesof ODhthalmology,vol.73,Jan. 1 9 6 5 , ~ .  115-121. 14 re f s .  
Natl. Inst. of Neurol. Diseases and Blindness Grant B-3934. 
consisting of black rectangles subtending 6 minutes of arc by 25 minutes of 
arc and imaged a t  0, 1/4, 1 /2 ,  1, 2, and 4 degrees from the fovea was de- 
termined for 3 subjects. The adduction was elicited at the rate of 1.1' per 
second. The subjects'eyes were light adapted. For all three subjects the 
amplitude of adduction declined precipitously a s  the stimuli were presented 
to more eccentric retinal regions. With stimuli presented only 1/4O from the 
fovea, the amplitude of adduction relative to the fovea had decreased to 679- 
18q& and 3% in the 3 subjects tested. This decline is much more pronounced 
than the decrease in relative Snellen visual acuity. Split bull'ssye targets, 
with long contours and large area, were used a s  peripheral stimuli in an  ef-  
fort to break up foveal blfixation of small central targets. These were found 
to elicit at least five degrees of adduction on five successive trials when no 
stimulus was presented to the fovea of the left eye. However, when a small 
stationary foveal stimulus was provided to the left eye, substantially no ad- 
duction was elicited by disparateness of the peripheral stimulus. 
The maximum amplitude of adductton elicited by standard duction stimuli 
A65-80510 
THE TIME COURSE OF THE DECLINE IN SWEATING PRODUCED BY 
WETTING THE SKIN. 
D. F. Brebner and D. McK. Kerslake (Royal AF Inst. of Aviation Med., Farn- 
borough, Great Britain). 
Journal of Physiology,vol. 175, Dec. 1964 ,  p. 2 9 5 4 0 2 .  5 refs. 
Three subjects were kept wet with water, sweat, or  15% saline Solution 
for periods up to 5 hr., and sweat loss was measured during intermittent ex- 
posures to saturated air at 37.0' C. after preliminary heating to a mouth tem- 
perature of 38.5O C. Immersion in water or sweat caused a decline in sweat 
rate in a subsequent heat exposure, whether or not the subject was sweating 
profusely during the immersion. The decline began within 15 min. of tmmer- 
sion and proceeded exponentially for at least 5 hr. (at least 200 min. in 1 sub- 
ject), tending towards zero sweat rate after infinite time. The decline did not 
occur with Immersion in 1 5 %  saline solution. The results confirm and extend 
the descriptton given by other investigation. 
A 6 5 4 0 5 1 1  
BOUND AND FREE CORTICOSTEROID IN THE PLASMA OF TWO SUB- 
SPECIES OF DEER MICE (PEROMYSCUS MANICULATUS) AFTER EX- 
POSURE TO A LOW AMBIENT TEMPERATURE. 
B. E Eleftheriou (Kan. State U., Dept. of Zool., Manhattan). 
Journal of Endocrinology,voL 31, Nov. 1 9 6 4 , ~ .  75-80. 1 9  refs. 
Paper and thtn-layer chromatography were used to identify corticosterone 
as the only glucocorttcosterold in two subspecies of deer mice (Peromyscus 
maniculatus bairdii and P. m. gracilis). Free and bound corticosterone levels 
in plasma were determined fluorimeulcally in both subspecies after exposure 
to cold (2 f 0.50) for 1 5  days. Initially, there was a significant rise in free and 
bound corticosterone in the plasma after cold exposure, with return to the 
levels before cold exposure within 3 days in P.m. bairdit and 10 days in P.m. 
grad l ls .  The differenrlal response to cold by P.m. gracilis is  discussed In terms 
of a possible shift in pituitary adrenocorttcouophin (ACTH) and thFoId stimu- 
lating hormone (TSH) levels, and decreased adrenal output. In general it is  
concluded that subspecies possesses a more sensitive pituitaryadrenal 
system than gracilis, and that the former has also greater ability to acclimattzo- 
tion to cold than the latter. 
A 6 5 4 0 5 1 2  
A SLIDE RULE FOR CALCULATING SINGLE-BREATH DIFFUSING CAPAC- 
ITY FOR CARBON MONOXIDE. 
Lyle H. Hamilton and Josef R. Smith (Woods V. A. Hosp.; and Marquetre U. 
School of Med., Milwaukee, Wis.) 
American Reviewof RespiratoryDiseases,vol. 91, Jan. 1 9 6 5 , ~ .  112-116. 
8 refs. 
NIH Grant H 5530. 
A circular slide rule was constructed that permits a simple calculation of 
diffusing capacity for carbon monoxtde (Dco) performed by the breath-holding 
technique. It can be used when the gas analyses are performed by conven- 
tional methods or with a gas chromatograph. Use of the DcO sltde rule pro- 
vides an  accuracy well within clinical requirements and permits the entire cal- 
culation to be completed in one or two minutes. 
A 6 5 4 0 5 1 3  
MYOCARDIAL LIPIDS AFTER INTENSE MUSCULAR WORK. 
M. Rinettt, 0. Visioli, L. Colombl, and F. Barbaresi (Parma U., Inst. of Clin. 
Med. and Biol. Chem., Italy). 
Cardiologia,vol. 45, 1964,  p. 269-275. 1 8  refs. 
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A study of myocardial lipids of rats undergoing intense muscular work 
showed a decrease of total lipids, triglicerides, nonesterified-fatty acid (NEFA), 
and cholesterol; on the other hand, phospholipids increased. Pronounced 
modiftcations were found in the fatty acid spectrum of NEFA; but the phos- 
pholipid spectrum was altered only to a small degree. 
A65-80514 
A COMPARISON OF TWO PAYOFF FUNCTIONS ON MULTIPLEZHOICE 
DECISION BEHAVIOR. 
David M. Messick and Amnon Rauouort M. C. U.. Chauel Hill). . .  
Journal of Experimental Psychofogy, vol. 69, Jan. 1965,  p. 75-83. 1 4  refs. 
Grants AF-AFOSR-625 and AF-AFOSR-85-63. 
An experiment was conducted to investigate the effect of two different 
payoff functions on the choice behavior of human subjects. The subjects, 
36 undergraduates, were required to predict which of 1 0  stimuli would occur 
on each of 400 trials. One half of the subjects were paid according to an  all- 
or-none payoff function, while the other half were paid according to a linear 
function. It was found that the relative frequency of response for the 10 
alternatives differed markedly for the 2 groups. Moreover, it was found that 
the suhjects’behavior was compatible with the expected-utility hypothesis 
a s  opposed to the probability-matching hypothesis and a generalization of 
it. In addition, large and stable individual differences were found in terms 
of the expected value of subjects’behavior, V, and in terms of the entropy, H, 
of subjects’response distributions. 
A65-80515 
THE EFFECTS OF STARVATION, HIGH FAT DIETS, AND KETONE INFC. 
SlONS ON URIC ACID BALANCE. 
Frank R. Lecocq and John  J. McPhaul, Jr .  (Aerospace Med. Div., Wilford Hall 
Hosp., Dept. of Med. and Metabolic Unit, Lackland AFB, Tex.) 
Metabolism,vol. 14,  Feb. 1 9 6 5 , ~ .  186-197. 28 refs. 
Studies of factors arising during fasting which could influence uric acid 
excretion were carried out  in 1 5  patients. Potassium supplementation and 
alkalinization did not influence the decreased urinary excretion of uric acid 
found during fasting, whereas probenecid and glucose administration effected 
a prompt uricosuria. Glomerular filtration rate was not altered by seven days 
of fasting, but changes in uric acid balance appeared to be related to changes 
in ketone concentrations. The effect of ketosis in the absence of fasting was 
studied by feeding high fat diets in six subjects and ketone infusions in five 
others. In both groups uric acid clearance was depressed. It is postulated 
that ketones compete with uric acid for a common tubular secretory site, the 
magnitude of the changes in ketones precluding normal uric acid secretion. 
A65-80516 
SENSORY DEPRIVATION, PERSONALITY, AND VISUAL IMAGERY. 
Horace Stewart (Fla. U., Dept. of Psychol., Gainesville). 
Journal of General Psycholo 
imagery was studied. Twenty-two of the 56 student nurses used as subjects 
reponed visual imagery after a 10minu te  exposure to chromatic, homo- 
geneous visual stimulation. No significant relationships were discovered be- 
tween 33 personality measures and the response of visual imagery during 
sensory deprivation. The personality measures investigated were the sensiti- 
zer-represser dimension, two measures of ego strength, three measures of 
anxiety, the Index of Hallucinatory Activity questionnaire, the Wilkins Em- 
bedded Figures Test, the Institute for Personality and Ability Testing 1 6  P.F. 
Questionnaire factors, and the clinical scales from the Minnesota Multiphasic 
Personality Inventory. The lack of a demonstrated relationship between these 
personality measures and visual imagery in this study may indicate that hal- 
lucinatory behavior is  not personality specific, but rather an experience which 
is more dependent upon the environmental factors. 
,vol. 72, Jan. 1 9 6 5 , ~ .  145-150. 11 refs. 
The relationship betweenyenain personality measures and reported visual 
A65-80517 
EFFECTS OF ROTATION SPEED, EXPOSURE TIME, AND DISTANCE ON 
THE SPIRAL AFTEREFFECT. 
Alfred Baumeister, Thomas E. Smith, and Donald Urquhart (Central Mich. U., 
Deut. of Psvchol.. Mount Pleasant). 
Journal of G e n e r i  Psychology, v i .  72, Jan. 1965,  p. 151-156. 11 refs. 
Central Mkh. U. Res. Comm. supported research. 
The purpose of this study was-to investigate concomitantly the effects 
of certain parameters upon duration of the spiral aftereffects in normal sub- 
jects. The variables studied were speed of rotation, exposure time, distance, 
and trials. Eighty college students served a s  subjects. Analysis of variance 
indicated that the duration of the aftereffect was not significantly influenced 
by variations in speed, exposure, or distance. The only significant main ef- 
fect was trials, subjects experiencing the aftereffect less on succeeding trials. 
Reliabilities of the criterlon measure ranged between .68 and .91. 
A65-80518 
LIFT REACTION TIME AND TOPOGRAPHIC COMPATIBILITY OF THE 
S-R FIELD. 
Irwin M. Spigel (Temple Li., Dept. of Psychol., Philadelphia, Pa.) 
Journal of General Psychology,vol. 72, Jan. 1965 ,  p. 165-172. 7 refs. 
The current investigation was designed to explore the relationship of llft 
reaction time to topographic compatibility of the stimulus-response field 
both within and across two, three, and four-choice situations. Eightyeight 
subjects were employed in two experiments which required a response to a 
position corresponding to stimulus locations of l ightan,  lightaff, a position 
of no change, and to a position of clockwise reorientation. A consistent 
uend emerged within each of the choice situations, though analagous dif- 
ferences within the latter were not all statistically significant. Reaction time 
to light-m was fastest, with response to l ightaff  next. Latencies to the posi- 
tion of no change and to a clockwise advance were longest. The results sup- 
ported the general determination that reaction time is independent of stimulus 
information in the case of highly compatible stirnulus-response fields. No 
clear linear increments emerged with the increased number of response 
probabilities in the case of l i gh tan  and l i g h t 4 f  signals. Other obtained 
differences represented further departures from strictly linear relationships. 
A65-80519 
AUDITORY SHORT-TERM MEMORY. 
Jane  F. Mackworth (Defence Res. Med. Labs., Toronto, Canada). 
Canadian Journal of Psychology, vol. 18,  Dec. 1964,  p. 292-303. 10 refs. 
Immediate recall of sets of digits, letters, and color or shape names pre- 
sented aurally, resembled recall of visual material in the effects of material 
and message length, but more items were recalled when the messages were 
presented faster, in contrast to visual presentation. Vocal rehearsal during 
presentation reduced recall. Ten subjects were tested for each comparison. 
A65-80520 
ELECTROPHYSIOLOGICAL EFFECTS OF THE INTERACTION BETWEEN 
TASK DEMANDS AND SENSORY INPUT. 
Robert M. Stern (Ind. U., Bloomington and Indianapolis). 
Canadian Journal of PSyChOlOgy,vol. 18,  Dec. 1964,  p. 311-320. 9 refs. 
Contract Nonr 908(15). 
It was the purpose of this study to investigate the effects of reduced 
sensory input on two task conditions. The effects were measured in terms 
of the electrophysiological activity of the autonomic nervous system and 
the skeletal muscle system. A Vigil group reported the movements of an  
autokinetic light; a Rest group simply relaxed. The autonomic indices re- 
vealed significantly higher activity for the Vigil group, thus supporting Duffy 
and Malmo’s hypothesis concerning the importance of task demands in de- 
termining level of physiological activity. 
A65-80521 
EFFECTS OF VARIATION OF FOREARM POSITION IN ELBOW FLEXION. 
Lynn W. McCraw (rex. U., Austin). 
Research Quanerly,vol. 35, Dec. 1 9 6 4 , ~ .  504-510. 1 7  refs. 
Comparisons were made of the isotonic movement of the muscles in 
chinning and a similar isometric contraction with the hands held so that the 
forearms were in the positions of pronation, supination, and alternated; i.e. 
one pronated and one supinated. Data from 5 1  college men suggest that 
the position of the hands has little, if any, effect on scores. Differences 
were significant for chinning, the variation from position to position was no 
greater than that from trial to trial in the same position. 
A 6 5 5 0 5 2 2  
TIMING OF TWO SIMULTANEOUS MOVEMENTS OF ARMS AND LEGS. 
Mary Lou Norrie (Calif. U., Berkeley). 
ResearchQuarterly,vol. 35,Dec. 1 9 6 4 , ~ .  511-522. 14 re f s .  
The ability of people to perform simultaneous movements involving 
speed and accuracy, and the relationships among the several time meas- 
ures for these movements were studied. Five movement tasks using two 
simultaneous movements of arms and legs were performed. Reliability of 
time measures ranged between 0.830 and 0.988. There were no signift- 
cant differences between the two tasks involving an arm and a leg. Reac- 
tion time for tasks involving an  arm and leg was slower than for tasks involv- 
ing two arms. An increase in task complexity resulted in an  increase in 
starting time difference and contact time difference. Common variance 
between tasks for several time measures was relatively high. For all tasks, 
except the one using identical movements for the two arms, a consistent 
movement pattern was found in which the right hand started first and fin- 
ished last. 
A65-80523 
EFFECT OF ACTIVELY INCREASED MUSCLE TEMPERATURE ON LOCAL 
MUSCULAR ENDURANCE. 
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A65-80524 
Antony W. Sedgwick (Adelaide U., South Australia). 
Research Quarter1 ,vol. 35, Dec. 1 9 6 4 , ~ .  532-538. 11 refs. 
The effect of a:tively warming the forearm musculature on dynamic grip 
endurance was investigated by comparing the performance of the left and 
right hands, with o r  without warming-up, on a springaoaded grip ergometer. 
There were 2 1  male subjects, aged 1 9  to 23. Warming-up consisted of 
9 min. of 4 hand and wrist exercises conducted in 30-sec. bouts, a t  a rate 
of 1 repetition pe r  sec., with 15-sec. intenrals between bouts. This warm- 
up was shown to lead to temperature increases of between 1.60 C. and 
2.6O C. in the flexor digitorum sublimis muscles of 5 subjects. Warming- 
up had no effect o n  grip endurance. 
A65-80524 
EFFECT OF MUSCULAR STRRCH,  TENSION, AND RELAXATION UPON 
THE REACTION TIME AND SPEED OF MOVEMENT OF A SUPPORTED 
A65-80528 
REAL-TIME VOICE COMMUNICATION TO MARS USING EAR-BRAIN 
ANALOG. 
John L. Stewart (Santa Rita Technol., Inc ,  Calif.) 
Space Aeronautics, vol. 43, Feb. 1965, p. 68-69. 
A deep space communication system is described, which employs an  
ear-brain analog principle to  achieve a very low data  rate for voice trans- 
mission. The use of a low data rate in voice communications permits more 
speech channels per watt of power, and is compatible with narrowband media 
previously not suited for speech. In manned deep space flights a low data 
rate can furnish a real-time two-way speech link. In contrast to  other sys- 
tems, the simulation is aimed at  reproducing the same brain wave patterns 
in the listener a s  the original speech bypassing the reproduction of wave- 
forms resembling human speech. 
LIMB. 
Leon E. Smith (lowa U., lowa City). 
Research Quarterly,vol. 35, Dec. 1 9 6 4 , ~ .  546-553. 12 refs. 
Form collene men were tested under each of the three experimental 
conditions. A Garlance analysis revealed that reaction time and velocity of 
the arm during the state of stretch was not significantly faster than either 
condition when the arm was relaxed or  tensed. An analysis of the final 
third of the arm movement revealed a significantly faster movement time 
when the prime movers of the limb were stretched. During the condition of 
tension, reaction and movement times were faster than when the arm was 
relaxed. A high degree of specificity of relationship was found between 
reaction time and movement time. 
A65-80525 
INFLUENCE OF STRENGTH TRAINING ON PRE-TENSED AND FREE- 
ARM SPEED. 
Leon E. Smith (lowa U., Iowa City). 
Research Quarterly,vol. 35, Dec. 1 9 6 4 , ~ .  554-561. 11 refs. 
During a period of 12 weeks, 26 college men participated in an  Isotonic- 
isomeuic training program. Pretraining static strength, pre-tensed static 
strength and speed, and free arm speed were recorded. Following the strength 
training program, significant increases were recorded in static arm strength 
and In free and pre-tensed speeds of movement. Very low relationships were 
found between the pre- and post-trainlng strengths and speeds. 
A85-80526 
BINAURAL INTERACTIONS OF THREE C l  ICKS.  
Newman Guttman gel1 Telephone Labs., Inc., N. J.) 
(Presented to the 63rd Meeting of the Acoustical Society of Amertca, New 
York, May 1962). 
Journal of the Acoustical Society of America, vol. 37, Jan.  1965, p. 145- 
150. 1 2  refs. 
of three clicks, of which two were temporally fixed in opposite ears and the 
third ranged freely in time. The fixed clicks were positioned tn three time- 
and level-difference combinations to produce a centered image. The results 
indicate that the temporally variable click interferes with the fixed clicks 
image when it leads or  lags by as  much a s  approximately 25 msec. The 
leading interference is plausibly explained by monaural forward masking, 
but the lagging interference i s  puzzling, partly because it seems inconsistent 
with results of other experiments in which the two fixed clicks are in one 
ear  and the variable click is in the other. It was also found that the variable 
click leading by 5 msec or less, completely governs lateralization. It was 
concluded that monaural forward masktng obstructs determination of com- 
plex binaural interactions. 
Listeners tracked the trajectories of auditory images produced by a group 
A 6 5 4 0 5 2 7  
NUCLEAR SAFETY I N  SPACE APPLICATIONS. 
L. R. Shepherd. 
New Sclentist,vol. 25,Jan. 21, 1965, p. 142-143. 
An accident to a nuclear power plant in a vehicle reentering the earth's 
atmosphere, or  in one  leaving a launching site but failing to achieve its in- 
tended orbit, is the main hazard against which the nuclear and space tech- 
nologists have to provide safeguards. Likely applications of nucleat energy 
in space which might, in the event of an  accident, result In radioactive con- 
tamination of the earth's surface include the following: (1) nuclear rocket 
engines employed a s  propulsion units in launching vehicles, (2) nuclear re- 
actors used as energy sources in vehicles operating in orbits close to the 
eanh 's  surface, and (3) radioisotope power Sources in slmUar applications. 
The provision of safeguards against the failure of nuclear power devices 
for space wlll demand a great deal of attention and techntcal ingenuity. 
Some restrictions o n  the conditions and circumstances under which these 
devices are operated may be necessary, but these need not be so scvere a s  
to  hamper this very important development 
A65-80529 
LUNAR MISSIONS AND EXPLORATION. 
Edited by C. T. Leondes (Calif. E., Los Angeles) and K. '8. Vance (Aero- 
space Corp., Tech. Develop. Program Office, Los Angeles, Calif.) 
NewYork,JohnW'ileyand Sons,Inc., 1964, x i x + 6 E 9 p .  
CONTENTS: 
THE CHARACTERISTICS OF LLNAR MISSIONS. W. R. Laidlaw (North 
American Aviation, Inc., Space and Inform. Systems Div., Downey, Calif.) 
p. 1 5 9 .  
LUNAR ENVIRONMENT. M. Eimer (Space Gen. Corp., Azusa, Calif.) p. 60- 
85. 9 4  refs. 
PROPULSION SYSTEMS. G. P. Sutton (North American Aviation, Inc., 
Rocketdyne Div., Canoga Park, Calif.) p. 86-121. 
LAUNCH VEHICLE SYSTEMS. G. H. Stoner (Boeing Co., Michaud Plant, 
New Orleans, La.) p. 122-233. 
EARTH-BASED LAUNCH FACILITIES. hl. S. Agbabian (AgbabianJacobsen 
Assoc., LDS Angeles, Calif.) p. 234-275. 1 8  refs. 
GUIDANCE ANALYSIS. C. G. Ffeiffer p e t  Propulsion Labs., Space Guidance 
Theory, Pasadena, Calif.) p. 276-307. 1 5  refs. 
LUNAR TERMINAL GUIDANCE. R. K .  Cheng (Hughes Aircraft CO., SUWeyOr 
Spacecraft L ab., Guidance and Trajectory Systems, Culver City, Calif.) 
p. 308-355. 8 refs. 
SPACE POWER SYSTEMS. G. C. Szego (lnst.for Defense Anal., Res. and 
Engr. Support Div., Washington, n. c.) p. 356-424. 101 refs. 
LUNAR COMMUNICATIONS. E. Rechtin g e t  Propulsion Labs., Deep Space 
Instrumentation Facility, Pasadena, Calif.) p. 425-451. 
LIFE SUPPOKT SYSTEMS FOR LUNAR BASE OPERATIONS. R. A. Fischer 
(Div. of the Garrett Corp., AiRes. Manufacturing Co., Space Environmental 
and Cryogenic Systems, Los Angeles, Calif.). p. 452-497. 1 5  refs. 
LUNAR EXPL,ORATION. H. M. Schurmeier (Calif. Inst. of Technol., J e t  
Propulsion Labs., Pasadena). p. 498-531. 
SOhlE CONSIDERATIONS OF THE L U N A R  EXCURSION. C. 'A'. Frick 
(Gen. Dynamics/Convair, San Diego, Calif.) p. 532-547. 
RE-ENTRY GGIDANCE AND CONTROL. E. G. Cole (North American Avia- 
tion, Inc., Space and Inform. Systems Div., Flight Performance and Control, 
Downey, Calif.) p. 548-587. 
RETURN LAUNCH AND RE-ENTRY VEHICLES. H. Hornby (Ames Res. 
Center, NASA, Moffett Field, Calif.) p. 588-664. 1 6  refs. 
A65-80530 
LIFE SUPPORT SYSTEMS FOR 1.UNAR BASE OPERATIONS. 
R. A. Fischer (Div. of the Garrett Corp., Aues. Manufacturing Co., Space 
Environ. and Cryogenic Systems, Los Angeles, Calif.) 
IN: LUNAR MISSIONS AND EXPLORATION. 
Edited by C. T. Leondes and R. W. Vance. 
NewYork,John WUeyand Sons, Inc., 1964, p. 452-497. 1 5  refs. 
Life support systems currently being developed for  the Apollo and Gemini 
programs wlll be adequate for early lunar missions. The principle differences 
will be in (1) heat rejection and (2) protection form lunar surface and solar 
radiation. Protection from secondary particles thrown up by impact of meteor- 
oids o n  the lunar surface will present additional hazards beyond those in earth 
orbital flight. Advanced life-support system concepts currently in the research 
and development stages will make longer missions possible through the use 
of waste regeneration processes. These advanced systems will probably be 
available before the first lunar landings are made. Completely self-sufficient 
life support systems utilizing lunar materials and development of a food sup-  
ply on the moon appear to be in the undeterminable future; these approaches 
require considerably more development and knowledge of lunar characteris- 
tics. Extensive improvement in space suit mobility is required. 
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A65-80531 
A65-80531 
CLINICAL AND THERAPEUTIC ASPECTS OF KEROSENE POISONING: 
A SERIES OF 200 CASES. 
B. J. Baldachin and R. N. Melmed (h4pilo Central Hosp., Dept. of Med., 
Bulawayo, Southern Rhodesia). 
British Medical Journal, vol. 2, Jul. 4, 1964, p. 28-30. 9 refs. 
A series of 200 cases of kerosene ingestion is reviewed. Clinical and 
radiological findings suggest that the most significant complication is pul- 
monary damage following aspiration. Systemic effects of kerosene absorp- 
tion appeared to be of little practical importance. A standard conservative 
regime of prophylactic penicillin, without gastric lavage, was employed. The 
mortality rate was 0.5ye A review of experimental reports and clinical find- 
ings indicate that treatment should be conservative, and that gasuic lavage 
is contraindicated in the management of this condition. 
A65-80532 
FAA STATISTICAL HANDBOOK OF AVIATION. 
Washington, D. C., U. S. Government Printing Office, Sep. 1964, vi+177 p. 
$1.00. 
This handbook presents tables on (1) The FAA,(2) Airports, (3) Federal 
Airway System, (4) Aircraft and Airmen, (5) General Aviation Flying, (6) 
Aeronautical Production and Exports, (7) U.S. Civil Air Carrier Fleet, (8) 
U.S. Civil Air  Carrier Operating Data, and (9) Aircraft Accidents and has a 
glossary and an index. Information concerning flying personnel includes 
data on approved flying schools, certificate ratings held by pilots and non- 
pilots, and ratings of women pilots. Statistics on accidents include figures 
of total fatalities, fatality rates, number of accidents, and comparison with 
other transportation modes. 
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I N  WATER TO T E S T  P H Y S I O L O G I C A L  RESPONSE 
N A O C - M A - 6 1 3 9  
OXYGEN S T A R V A T I O N  A N 0  A C C E L E R A T I O N  E F F E C T  ON 
CONTENT OF G L U T A M I C  A N 0  GAMMA-AMINOBUTYRIC A C I D S  
I N  B R A I N  T I S S U E  
J PR S- 2 8 630  
N 6 5 - 1 5 5 5 8  
N b 5 - 1 6 1 3 6  
A C C E L E R A T I O N  S T R E S S  
A C E T Y L C H O L I N E  AND R E L A T E D  DRUGS ROLE I h  
A C C E L E R A T I O N  STRESS TOLERANCE 
O P T I M A L  CONTROL OF HUMAN C E N T R I F U G E  U S E D  TO 
S I M U L A T E  SUDDEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M B I N E 0  V A R I A T I O N A L  C A L C U L U S  A N 0  PHASE P L A N E  
A N A L Y S I S  
U S E  O F  P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCOl4MODATION AND A C C E L E R A T I O N  S T R E S S  TOLERANCE 
I N  AIRCREW A b 5 - B O 3 1 9  
U T R I C U L A R  F U N C T I O N  S T U D I E D  E X P E R I M E N T A L L Y  
I N  R A B B I T S  B Y  I N D U C I N G  A C T I O N  P O T E N T I A L  O F  
U T R I C U L A R  NERVE W I T H  L I N E A R  A C C E L E R A T I O N  
A b 5 - 1 4 2 3 2  
A b 5 - 1 4 9 6 3  
1-1 
A C C E L E R A T I O N  TOLERANCE 
~ 6 5 - 8 0 3 3 4  
P O S T E R I O A N T E R I A L  TRANSVERSE A C C E L E R A T I O N  OF 
M A X I M A L  D U R A T I O N  165-80393 
E F F E C T  OF I N C L I N E 0  P O S I T I V E  A C C E L E R A T I O N  ON 
HUMAN EXTERNAL R E S P I R A T I O N  A 6 5 - 8 0 3 9 8  
A C C E L E R A T I O N  TOLERANCE 
HUMAN A N 0  C H I M P A N Z E E  TOLERANCE T E S T S  TO ROCKET 
S L E D  O E C E L E R A T I O N t  I M P A C T  A N 0  W I N D B L A S T  R E L E V A N T  
TO SPACE F L I G H T  A b 5 - 1 4 8 0 8  
A C C I D E N T  I N V E S T I G A T I O N  
G A L V A N I C  S K I N  RESPONSE O F  D R I V E R S  A N 0  R I S K  OF 
A C C I D E N T S  A b 5 - 8 0 3 4 7  
A C E T Y L C H O L I N E  
A C E T Y L C H O L I N E  A N 0  R E L A T E D  DRUGS R O L E  I N  
A C C E L E R A T I O N  STRESS TOLERANCE A b 5 - 1 4 2 3 2  
A C I D - B A S E  BALANCE 
OXYGEN A N 0  CARBON D I O X I D E  PRESSURES, PHI STANOARO 
B I C A R B O N A T E  A N 0  B A S E  EXCESS I N  HUMAN CORONARY 
VENOUS BLOOD A T  REST. DURING,  AND A F T E R  P H Y S I C A L  
WORK A b 5 - 8 0 4 5 2  
A D A P T A T I O N  
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  TO E P I N E P H R I N E  A N 0  
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  RATS 
ADAPTED T O  T U M B L I N G  TRAUMA A b 5 - 8 0 3 3 1  
LYMPHOCYTOPENIA AN0 A D A P T A T I O N  AFTER T U M B L I N G  
TRAUMA I N  RAT A b 5 - 8 0 3 3 2  
P H Y S I O L O G I C  AND P A T H O L O G I C  
A L T I T U D E  EXPOSURE 
E F F E C T S  OF H I G H  
A b 5 - 8 0 4 9 3  
P H Y S I O L O G I C A L  A D A P T A T I O N  OF WARM BLOODED A N I M A L S  
TO LOW TEMPERATURES 
F T D - T T - b 4 - 4 4 5 / 1 & 2  N b 5 - 1 6 2 9 1  
A D I P O S E  T I S S U E  
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  TO E P I N E P H R I N E  AN0 
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  RATS 
ADAPTED TO TUMBLING TRAUMA A b 5 - 8 0 3 3 1  
AEROSPACE M E D I C I N E  
L I G H T  ATTACK A N 0  F I G H T E R  BOMBER P I L O T S  PROBLEMS 
CONCERNING P I L O T  COMFORT, E F F I C I E N C Y  A N 0  S U R V I V A L *  
F L I G H T  SAFETY A N 0  COMBAT E F F E C T I V E N E S S  
A b 5 - 1 4 2 2 6  
AEROSPACE M E D I C A L  AND B I O E N G I N E E R I N G  
C O N S I D E R A T I O N S  I N  M-2 L I F T I N G  BODY RESEARCH 
V E H I C L E I  D I S C U S S I N G  P R O T E C T I V E  E Q U I P M E N T t  E S C A P E  
A N 0  M E D I C A L  M O N I T O R I N G  SYSTEMS A b 5 - 1 4 2 2 9  
A V I A T I O N  PERSONNEL SYNCOPE EVALUATED,  C O N S I D E R I N G  
P H Y S I O L O G I C A L  CAUSES A N 0  H Y P E R S E N S I T I V E  RESPONSES 
A b 5 - 1 4 2 3 9  
B I O A S T R O N A U T I C S  AND AEROSPACE M E D I C I N E  RESEARCH 
A P P L I C A T I O N S  I N  MANNED SPACE PROGRAMS A N 0  I N  
E A R T H  ENVIRONMENT A 6 5 - 1 4 5 2 4  
M E D I C A L  ASPECTS O F  MANNED O R B I T A L  LABORATORY /MOL/  
C O N S I D E R I N G  M I S S I O N  D U R A T I O N  I N  O R B I T ,  P H Y S I C A L  
C A P A B I L I T I E S ,  L I F E  SUPPORT AND W E I G H T L E S S N E S S  
A b 5 - 1 4 5 7 5  
C Y T O K I N E T I C  RESPONSES OF MONOLAYERS OF E P I T H E L I A L  
C E L L S  T O  PROTON I R R A O I A T I O N  AT D I F F E R E N T  DOSAGE 
L E V E L S  A b 5 - 1 4 8 0 4  
M E D I C A L  PROBLEMS I N  A I R  T R A N S P O R T A T I O N  OF P A T I E N T S  
A 6 5 - 8 0 3 7 1  
R E A D E R S H I P  SURVEY ON U T I L I Z A T I O N  OF A B S T R A C T S  O F  
CURRENT L I T E R A T U R E  S E C T I O N  OF AEROSPACE M E D I C I N E  
A b 5 - 8 0 3 8 8  
X-RAY D I A G N O S I S  - R E V I E W  OF PROGRESS S I N C E  1941 
A N 0  A P P L I C A T I O N  TO A V I A T I O N  M E D I C I N E  
A b 5 - 8 0 4 0 4  
AGE FACTOR 
F L I C K E R  F U S I O N  FREQUENCY ACROSS V I S U A L  F I E L O  I N  
NORMAL I N D I V I D U A L S  I N  D I F F E R E N T  AGE RANGES 
S U B J E C T  I N D E X  
A b 5 - 8 0 4 0 2  
GROWTH R A T E  OF M I C E  OF D I F F E R E N T  AGES EXPOSED TO 
HOMOGENEOUS AN0 INHOMOGENEOUS M A G N E T I C  F I E L D S  
A b 5 - 8 0 4 1 6  
C I R C U L A T I N G  LEUKOCYTE NUMBER CHANGES OF YOUNG A N 0  
O L D  F E M A L E  M I C E  EXPOSED TO M A G N E T I C  F I E L D S  
A b 5 - 8 0 4 1 8  
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  O F  MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE A N 0  F I E L O  
STRENGTH A N 0  TEMPERATURE A b 5 - 8 0 4 2 6  
N U T R I T I O N A L  R E Q U I R E M E N T S  I N  HOT A N 0  COLD 
ENVIRONMENTS AS R E L A T E D  TO AGE 
S Y N T H E T I C  A C T I V I T Y  D U R I N G  NONSYNCHRONIZEO GROWTH 
CHLORELLA,  SEPARATED I N T O  AGE GROUPS B Y  F R A C T I O N A L  
C E N T R I F U G A T I O N  A b 5 - 8 0 5 0 5  
I N V E S T I G A T I O N  OF CAROIOVASCULARI  N E U R O L O G I C A L .  
PULMONARY. V I S I O N ,  AUDITORY,  A N 0  B I O C H E M I C A L  
SYSTEMS FOR STUDY OF A G I N G  I N  A V I A T I O N  PERSONNEL 
AM- 64- 1 N b 5 - 1 5 1 6 9  
A b 5 - 8 0 5 0 0  
A G G L U T I N A T I O N  
A G G L U T I N A T I O N  OF HUMAN ERYTHROCYTES EXPOSED T O  
M A G N E T I C  F I E L D S  D E T E R M I N E D  B Y  V I S U A L  I N S P E C T I O N  
A N 0  COULTER COUNTER A 6 5 - 8 0 4 2 7  
A I R  T R A F F I C  CONTROL 
T R A I N I N G  ENTRY AGE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  A N 0  I N T E R A C T I O N  W I T H  I N T E L L E C T U A L  A N 0  
P E R S O N A L I T Y  C H A R A C T E R I S T I C S  A b 5 - 1 4 2 3 5  
A I R  T R A N S P O R T A T I O N  
M E D I C A L  PROBLEMS I N  A I R  T R A N S P O R T A T I O N  OF P A T I E N T S  
A 6 5 - 8 0 3 7 1  
T R A V E L I N G  PREFERENCE,  F L Y I N G  E X P E R I E N C E  A N 0  SEX 
D I F F E R E N C E S  R E L A T E D  TO D E T A I L S  EXPRESSED I N  
A I R C R A F T  DRAWINGS A b 5 - 8 0 4 5 0 
A I R B O R N E  E Q U I P M E N T  
F L O A T I N G  P O I N T  A N 0  F I X E 0  P O I N T  NUMBER D I S P L A Y  
T R A I N I N G  FOR ONBOARO D I G I T A L  COMPUTER U S E  I N  
A I R B O R N E  A N 0  SPACE V E H I C L E S  
NASA-  TN-0-  2 634 N 6 5 - 1 5 6 1 5  
A I R C R A F T  G U I D A N C E  
P R E D I C T I V E  I N F O R M A T I O N  I N S T R U M E N T A T I O N  AS A I 0  TO 
J E T  A I R C R A F T  T A K E O F F S  A b 5 5 1 5 4 3 4  
A I R C R A F T  R E L I A B I L I T Y  
MAN A S  SUBSYSTEM I N  R E L I A B I L I T Y  O E T E R M I N A T I O N  O F  
A I R C R A F T  A N 0  SPACECRAFT SYSTEMS 
A b 5 - 1 4 3 6 4  
A I R P O R T  
HANDBOOK OF A V I A T I O N  S T A T I S T I C S  
A b 5 - 8 0 5 3 2  
A L G A E  
ALGAE AND MAN - E C O L O G I C A L v  M E O I C A L t  B I O L O G I C A L *  
AND I N D U S T R I A L  ASPECTS A 6 5 - 8 0 3 7 4  
N U T R I T I O N A L  R E Q U I R E M E N T S  OF ALGAE - E L E M E N T S  FOR 
P H O T O S Y N T H E S I S  A N 0  NORMAL M E T A B O L I S M  
A b 5 - 8 0 3 7 5  
C U L T U R I N G  O F  ALGAE - PROBLEMS OF GROWTH A N 0  
C U L T U R E  T E C H N I Q U E  A b 5 - 8 0 3 7 6  
L I M I T I N G  F A C T O R S  I N  P H O T O S Y N T H E T I C  Y I E L D  I N  ALGAE 
GROWN UNDER N A T U R A L  E C O L O G I C A L  C O N O I T I C N S  
A b 5 - 8 0 3 7 7  
A L K A L O I D  
C H A R A C T E R I S T I C S  OF A L K A L O I D S  I S O L A T E D  FROM V I N C A  
J P R  S -  2 8 4 4 8  
ROSEA L I N N  
N b 5 - 1 5 3 5 2  
A L  TI TUOE 
C O M P A R I S O N  OF C H R O N I C  H Y P O X I A  OF A L T I T U D E  A N 0  T H A T  
P R O D U C E 0  B Y  R I G H T  TO L E F T  C I R C U L A T O R Y  SHUNTS 
A 6 5 - 8 0 3 5 9  
1-2 
S U B J E C T  I N D E X  ASTRONAUT PERFORMANCE 
A L T I T U D E  S I M U L A T I O N  J P R  5-2841 9 N 6 5 - 1 5 0 4 5  
TEMPORARY C A R D I A C  HYPERTROPHY I N D U C E D  BY H Y P O X I A  
D U R I N G  H I G H  A L T I T U D E  S I M U L A T I O N  M E T A B O L I S M  OF A N I M A L S  I N  OXYGEN E N V I R O N M E N T  AT 
A 6 5 - 8 0 4 4 3  S I M U L A T E D  H I G H  A L T I T U D E  
M E T A B O L I S M  OF A N I M A L S  I N  OXYGEN ENVIRONMENT AT 
S I M U L A T E D  H I G H  A L T I T U D E  
NA S A - C R - 6 0 3 3 8  N 6 5 - 1 5 3 7 2  
A M I N O  A C I D  
B I O S Y N T H E S I S  OF A M I N O  A C I D S  I N  GREEN ALGA, 
C H L O R E L L A  V U L G A R I S  A 6 5 - 8 0 3 4 6  
A M I N O  A C I D S  A N 0  UREA I N  M E T E O R I T E S  - GEOCHEMICAL 
A N 0  A B I O G E N E T I C  ASPECTS A b 5 - B O 4 7 1  
A M I N O  A C I D S ,  P E P T I D E S ,  AND O R G A N I C  SPHERULES 
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER A 6 5 - 8 0 4 7 4  
THERMAL S Y N T H E S I S  O F  A M I N O  A C I D S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A 6  5 -8 041 5 
A B I O L O G I C A L  S Y N T H E S I S  O F  SOME N U C L E I C  A C I D  
C O N S T I T U E N T S  665-80471 
THERMAL P O L Y C O N D E N S A T I O N  OF F R E E  A M I N O  A C I D S  W I T H  
P O L Y P H O S P H O R I C  A C I D  A 6 5 - 8 0 4 8 1  
A N A L Y T I C A L  C H E M I S T R Y  
A N A L Y T I C  C H E M I S T R Y  AND D E T E R M I N A T I O N  OF STEROLS I N  
S I X  S P E C I E S  OF C H L O R E L L A  N65-15804 
ANATOMY 
MECHANISM AND PROBLEMS OF B I N A U R A L  I N T E R A C T I O N  - 
ANATOMYv PHYSIOLOGY,  AND PSYCHOLOGY 
TRACOR-64-199-U N 6 5 - 1 5 0 3 1  
A N G I O S P E R M  
I N H I B I T I O N  OF SEED G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME B Y  R A D I A T I O N  AND C H E M I C A L  
S T  I M U L U S  A 6 5 - 8 0 3 5 4  
ANGULAR A C C E L E R A T I O N  
M E C H A N I C A L L Y  D R I V E N  ANGULAR A C C E L E R A T I O N  D E V I C E  
U S E 0  AS V E S T I B U L A R  S T I M U L A T O R  
AM-64-15 N 6 5 - 1 6 2 1 6  
ANGULAR MOMENTUM 
M E C H A N I C A L  T E T H E R I N G  SYSTEM U S I N G  ANGULAR MOMENTUM 
TO R E T R I E V E  ASTRONAUT S E P A R A T E D  FROM SPACE V E H I C L E  
A I A A  P A P E R  64-393 A 6 5 - 1 4 6 9 8  
A N I M A L  STUDY 
H I G H  TEMPERATURE R E S I S T A N C E  O F  GERMFREE RATS I N  
CLOSED ENVIRONMENT,  N O T I N G  K I D N E Y  DAMAGE E F F E C T S  
A 6 5 - 1 4 3 8 3  
F A T A L  P H Y S I O L O G I C A L  E F F E C T S  I N  M I C E  D U R I N G  LONG 
EXPOSURE TO H I G H L Y  OXYGENATED ENVIRONMENT 
A 6 5 - 1 4 3 8 4  
PROLONGEO EXPOSURE OF DOGS TO H I G H  OXYGEN 
E N V I R O N M E N T  R E S U L T I N G  I N  R E T I N A L  DETACHMENT A N 0  
OTHER SEVERE OCULAR DAMAGE A 6 5 - 1 4 3 8 5  
C O M B I N E D  E F F E C T S  O F  OXYGEN T O X I C I T Y  A N 0  H I G H  
G R A V I T Y  S T R E S S E S  ON R E T I N A L  DAMAGE I N  A N I M A L S  
A 6 5 - 1 4 3 8 6  
I N T E R N A T I O N A L  RESEARCH ON A N I M A L  ROLE AS PRECURSOR 
FOR MAN I N  SPACE A 6 5 - 1 4 8 0 9  
RESPONSES T O  A C O U S T I C  S T I M U L I  FROM FREPUENCY- 
S E L E C T I V E  S I N G L E  U N I T S  I N  E I G H T H  NERVE OF GREEN 
FROG A 6 5 - 1 5 1 1 3  
OXYGEN I N  T H E  A N I M A L  O R G A N I S M  - A SYMPOSIUM 
A 6 5 - 8 0 3 5 5  
B I O L O G I C A L  E F F E C T S  OF M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 0 9  
T Y P E S  OF MEMORY I N  A N I M A L S  - A N I M A L  STUDY 
N A S A - T T - F - 3 0 4  N 6 5 - 1 4 9 4 5  
P H Y S I O L O G I C A L  E F F E C T S  O F  DRUGS ON NERVOUS SYSTEM 
OF A N I M A L S  - N E U R O P H Y S I O L O G Y  
N A S A - C R - 6 0 3 3 8  N 6 5 - 1 5 3 7 2  
COMPLEX A N I M A L  B E H A V I O R  UNDER F U L L  E N V I R O N M E N T A L  
CONTROL - N E U R O P H Y S I O L O G I C A L  CORRELATES OF 
B E H A V I O R  
N A S A - C R - 5 3 4 7 5  N 6 5 -  15373 
R A D I A T I O N  E F F E C T S  ON P L A N T S  AND G R A V I T Y  E F F E C T S  ON 
A N I M A L  ORGANISMS 
N 6 5 - 1 5 6 7 6  J P R  S- 28405 
R A D I A T I O N  E F F E C T S  I N  MAN A N 0  A N I M A L  O R G A N I S M  
“-83613 
A C T I V I T Y  OF CYTOCHROME O X I D A S E  I N  ORGANS OF RATS 
ADAPTED TO H I G H E R  A N 0  LOWER TEMPERATURES 
F T D - T T - 6 4 - 4 4 4 I l G 2  N 6 5 - 1 5 9 6 3  
N 6 5 - 1 5 8 6 0  
SENSORY ORGANS I N  A N I M A L  SYSTEMS - ANALOGY FOR 
MANMAOE D E T E C T I O N  D E V I C E S  
N A S A - C R - 6 0 4 3 4  N 6 5 - 1 6 0 2 8  
P H Y S I O L O G I C A L  A D A P T A T I O N  O F  WARM BLOODED A N I M A L S  
TO LOW TEMPERATURES 
F T D - T T - 6 4 - 4 4 5 / 1 & 2  N 6 5 - 1 6 2 9 1  
A N I M A L  S T U D I E S  ON EDEMA I N  R E L A T I O N  TO K I D N E Y  
D I S E A S E  
N A S A - T T - F - 9 2 4 7  N65-16304 
A N T I B I O T I C S  
C H A R A C T E R I S T I C S  OF A L K A L O I D S  I S O L A T E D  FROM V I N C A  
ROSEA L I N N  
J P R  S- 28448 N 6 5 - 1 5 3 5 2  
A N X I E T Y  
P H Y S I O L O G I C A L  AND M E T A B O L I C  RESPONSE TO 
H Y P E R V E N T I L A T I O N  I N  NORMAL A N 0  A N X I O U S  HUMANS 
A 6 5 - 8 0 4 0 7  
A P D L L D  S P A C E C R A F T  
MOON S U I T  D E S C R I B I N G  C O O L I N G  SYSTER. M A T E R I A L  A N 0  
L I F E  SUPPORT BACKPACK A 6 5 - 1 5 1 0 0  
MANNED S P A C E F L I G H T  A N A L Y T I C A L  I N S T R U M E N T A T I O N  USES 
D E S I G N  TRADEOFF OF R E D U C T I O N  I N  S I Z E  W I T H  L O S S  OF 
V E R S A T I L I T Y  
A I C E  P R E P R I N T  5 4 E  A 6 5 - 1 5 2 2 7  
A P T 1  TUDE 
DEVELOPMENT OF S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
N A S A - C R - 1 5 6  N b 5 - 1 5 5 4 6  
ARTERY 
A R T E R I A L  OXYGEN T E N S I O N  AND F U N C T I O N A L  A T E L E C T A S I S  
A N 0  H Y P E R I N F L A T I O N  
A D - 4 5 0 3 4 6  N 6  5- 1416 1 
G R A V I T A T I O N A L  S T R E S S  E F F E C T  ON A R T E R I A L  WALL 
J P R S - 2 8 4 7 6  N 6 5 - 1 5 3 5 3  
A R T I F I C I A L  G R A V I T Y  
S E M I C I R C U L A R  CANAL AND O T O L I T H  ORGAN D I S T U R B A N C E S  
B Y  H I G H  G LOAD, WEIGHTLESSNESS,  AND A R T I F I C I A L  
G R A V I T Y  I N  SPACE T R A V E L  
N A S A - C R - 6 0 4 1 9  N 6 5 - 1 6 0 2 7  
ASTRONAUT 
OVERCOMING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  B Y  P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS A N 0  U S I N G  
INHOMOGENEOUS F I E L D S  TO E L I M I N A T E  DISCOMFORT 
C A U S E 0  B Y  W E I G H T L E S S N E S S  A 6 5 - 8 0 4 1 2  
P H Y S I O L O G I C A L  AND P S Y C H O L O G I C A L  E F F E C T S  OF S T A T E  
OF WEIGHTLESSNESS I N  MAN R E L A T E 0  TC T R A I N I N G  
A 6 5 - 8 0 4 3 6  
PERSONAL H Y G I E N E  OF ASTRONAUT - F U N C T I O N  OF HUMAN 
S K I N  AND I T S  I N F L U E N C E  ON V I T A L  PROCESSES 
N 6 5 - 1 5 1 7 3  
ASTRONAUT PERFORMANCE 
HUMAN C I R C A D I A N  RHYTHMS A N 0  E N T R A I N M E N T  I N  SPACE 
1-3 
ASTRONAUT T R A I N I N G  S U B J E C T  I N D E X  
F L I G H T ,  N O T I N G  D I U R N A L  RHYTHM E F F E C T  ON SENSORY 
A N 0  MOTOR PERFORMANCE A b 5 - 1 4 5 7 7  
OPHTHALMOLOGICAL C O N S I O E R A T I O N S  OF V I S U A L  PROBLEMS 
OF SPACE F L I G H T  A b 5 - 1 4 8 0 7  
ATMOSPHERIC CONTAMINANTS C A U S E 0  B Y  MAN, M A T E R I A L S  
AND PROCESSES A N 0  O E T E C T I O N  A N 0  CONTROL FOR L I F E  
SUPPORT SYSTEM A b 5 - 1 5 6 2 8  
ASTRONAUT T R A I N I N G  
ZERO-G S I M U L A T I O N  B Y  P A R A B O L I C  A I R C R A F T  F L I G H T  FOR 
ASTRONAUT T R A I N I N G  A b 5 - 1 4 8 3 7  
ASTRONAUT I CS 
HUMAN E N G I N E E R I N G  ASPECTS O F  A S T R O N A U T I C S  A N 0  SOME 
E X P E R I M E N T A L  R E S U L T S  165-80438 
A T M O S P H E R I C  C O M P O S I T I O N  
MANNEO SPACECRAFT OXYGEN REQUIREMENTS,  CRYOGENIC 
STORAGE, PRODUCTION A N 0  TWO-GAS ATMOSPHERES 
A b 5 - 1 4 3 8 1  
A T M O S P H E R I C  I O N I Z A T I O N  
I O N I Z A T I O N  AND P H Y S I O L O G I C A L  E F F E C T S  O F  A I R  I O N S  
A N 0  U S E  I N  TREATMENT O F  D I S E A S E ,  BURNS, AN0 WOUNDS 
A b 5 - 8 0 4 9 4  
A T M O S P H E R I C  PRESSURE 
* 
A L T I T U O E  DECOMPRESSION S I C K N E S S  T R E A T E D  W I T H  
COMPRESSION TO 2-6 ATMOSPHERES ABSOLUTE. 
C O N S I D E R I N G  B U B B L E  EMBOLUS H Y P O T H E S I S  
A b 5 - 1 4 2 3 8  
P H Y S I C A L  WORK PERFORMANCE AS A F F E C T E D  B Y  
ENVIRONMENTAL C O N D I T I O N S  1 6 5 - 8 0 3 2 1  
A T T A C K  A I R C R A F T  
I N F L U E N C E  OF CARTOGRAPHIC V A R I A B L E S  ON GEOGRAPHIC 
O R I E N T A T I O N  PERFORMANCE OF P I L O T S  OF L I G H T  
ATTACK A I R C R A F T  
T R - 7 5 1 - 3  N b 5 - 1 5  105 
A T T I T U D E  
T R A V E L I N G  PREFERENCE. F L Y I N G  E X P E R I E N C E  AN0 SEX 
D I F F E R E N C E S  R E L A T E 0  TO D E T A I L S  EXPRESSED I N  
A I R C R A F T  DRAWINGS A b 5 - 8 0 4 5 8  
A U D I T O R Y  P E R C E P T I O N  
S T I M U L U S  SET A N 0  RESPONSE S E T  - A L T E R N A T I O N  OF 
A T T E N T  I O N  6 6 5 - 0 0 3 3 6  
MEMORY FOR AURALLY AN0 V I S U A L L Y  P R E S E N T E D  M A T E R I A L  
AS F U N C T I O N  OF P R E S E N T A T I O N  R A T E  
A b 5 - 8 0 5 1 9  
B I N A U R A L  I N T E R A C T I O N S  OF THREE C L I C K S  
1 6 5 - B O 5 2 6  
NEUROOYNAWICS OF HUMAN A U D I T O R Y  SYSTEM 
J P  RS-2  8 30 8 N b 5 - 1 4 7 4 8  
A U D I T O R Y  S E N S A T I O N  AREA 
RESPONSES TO A C O U S T I C  S T I M U L I  FROM FREQUENCV- 
S E L E C T I V E  S I N G L E  U N I T S  I N  E I G H T H  N E R V E  OF G R E E N  
FROG A b 5 - 1 5 7 7 3  
A U D I T O R Y  S T I M U L U S  
MARKOV C H A I N  S T I M U L U S  SEQUENCE ROLE E F F E C T  UPON 
S I G N A L  D E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  F O R C E 0  
C H O I C E  TASK A b 5 - 1 4 1 5 0  
S O M A E S T H E T I C  AND A C O U S T I C  S T I M U L I  E F F E C T  ON 
THRESHOLD OF F U S I O N  OF P A I R E D  L I G H T  F L A S H E S  I N  
HUMAN SUBJECTS A b 5 - 8 0 3 3 5  
A U T O K I N E S I S  
E L E C T R O P H Y S I O L O G I C A L  E F F E C T S  OF I N T E R A C T I O N  
BETWEEN T A S K  DEMANDS A N 0  REDUCE0 SENSORY I N P U T  
A b 5 - 8 0 5 2 0  
B 
B A C I L L U S  
C O N T A M I N A T I O N  A N 0  V I A B I L I T Y  OF SPORES OF 
B A C T E R I U M ,  B A C I L L U S  S U B T l L I S v  I N  ROCKET 
P R O P E L L A N T S  - S T E R I L I Z I N G  P R O P E R T I E S  OF V A R I O U S  
ROCKET F U E L S  A b 5 - 8 0 5 0 6  
B A C T E R I A  
I N H I B I T I O N  OF B A C T E R I A L v  STAPHYLOCOCCUS AUREUS. 
S A R C I N A  L U T E A .  A N 0  E S C H E R I C H I A  C O L I ,  GROWTH 
I N  HOMOGENEOUS M A G N E T I C  F I E L D S  A b 5 - 8 0 4 2 9  
B A C T E R I O L O G Y  
B A C T E R I O L O G I C A L  P O T A B I L I T Y  O F  WATER CONDENSATES 
FROM H E A T  EXCHANGES OF P R E S S U R I Z E D  S U I T S  
SAM-TOR-64-66 N b 5 - 1 6 2 9 9  
B A L L I S T O C A R D I O G R A M  
B A L L I S T O C A R O I O G R A M S  OF T R A I N E D  A N 0  U N T R A I N E O  
S U B J E C T S  A T  R E S T  A N D  D U R I N G  E X E R C I S E  
A b 5 - 8 0 4 5 5  
B A L L O O N  F L I G H T  
LOW L E V E L  B A L L O O N  P I L O T  T R A I N I N G  A N 0  Q U A L I F I C A T I O N  
F L I G H T S  
REPT.-1282-R N b  5- 157 09 
B E H A V I O R  
COMPLEX A N I M A L  B E H A V I O R  UNDER F U L L  E N V I R O N M E N T A L  
CONTROL - N E U R O P H Y S I O L O G I C A L  CORRELATES OF 
B E H A V I O R  
N A S A - C R - 5 3 4 7 5  N 6 5 - 1 5 3 7 3  
B I B L I O G R A P H Y  
ANNOTATED B I B L I O G R A P H Y  OF F A T I G U E ,  M A L I N G E R I N G ,  
NYSTAGMUS. DRUGS, A N 0  F O R E N S I C  S C I E N C E  
A M - 6 4 - 1 6  N b 5 - 1 5 3 0 8  
HUMAN FACTOR E N G I N E E R I N G  - B I B L I O G R A P H Y  
R H - 3 3 9 8 - H  N 6 5 - 1 5 5 3 7  
B I N O C U L A R  R I V A L R Y  
TEMPORAL PARAMETERS OF B I N O C U L A R  R I V A L R Y  
A b 5 - 8 0 4 0 6  
B I N O C U L A R  V I S I O N  
NEUROPSYCHOLOGICAL E X P L A N A T I O N  OF U N I T Y  OF 
B I N O C U L A R  V I S I O N  A 6 5- 80 3 8 9  
B I O A S T R O N A U T I C S  
B I O A S T R O N A U T I C S  A N 0  AEROSPACE M E D I C I N E  RESEARCH 
A P P L I C A T I O N S  I N  MANNED SPACE PROGRAMS A N 0  I N  
E A R T H  ENVIRONMENT A 6 5 - 1 4 5 2 4  
B I O S C I E N C E  E X P E R I M E N T S  I N  SPACE 
AMO-TR-64-10 N b 5 -  1 5 2 6 2  
S O V I E T  B I O S C I E N C E  I N  SPACE - B I O A S T R O N A U T I C S  
AMO-TR-b4-16 N b 5 -  1 5 2 6 9  
Q U A N T I T A T I V E  A N 0  Q U A L I T A T I V E  B I O A S T R O N A U T I C A L  
HUMAN FACTOR A N A L Y S I S  
N A S A - S P - 3 0 0 6  N b 5 -  1 5 5 9 4  
B I O C H E M I S T R Y  
MODEL FOR B I O C H E M I C A L  O R I G I N  OF L I F E  - F I R S T  
ORGAN1 SM A 6 5 - 8 0 4 6 6  
B I O C H E M I S T R Y  A N 0  R A D I A T I O N  IMMUNOLOGY 
J P R S - 2 8 0 1 6  N b 5 - 1 5 6 6 6  
P H Y S I O L O G Y  A N 0  B I O C H E M I S T R Y  O F  C H L O R E L L A  FOR 
A P P L I C A T I O N  I N  C L O S E 0  E C O L O G I C A L  SYSTEMS 
N A S A - C R - 6 0 3 9 6  N b 5 -  15801 
B I O C H E M I S T R Y  A N 0  CHEMOTHERAPY OF NERVOUS AND 
P S Y C H I C  O I S E A S E S  
J P R  S- 28 5 2 7  N b 5 - 1 5 8 7 2  
R A O I O I S O T O P I C  B I O C H E M I C A L  PROBE FOR 
E X T R A T E R R E S T R I A L  L I F E  
N AS A-C R-55 529 N b 5 -  16276 
B I O C O N T R O L  SYSTEM 
R E G U L A T I O N  A N 0  CONTROL I N  B I O L O G I C A L  SYSTEMS 
M O O E L I N G  BODY B Y  D Y N A M I C  NETWORKS 
A b 5 -  1 5 8 6 3  
B I O O Y N  AM I C S 
HUMAN BODY D Y N A M I C  M E C H A N I C A L  R E A C T I O N  TO V A R I O U S  
M E C H A N I C A L  FORCE E N V I R O N M E N T S  A b 5 - 1 5 5 3 7  
B I O E L E C T R I C  P O T E N T I A L  
HUMAN E N G I N E E R I N G  ASPECTS OF A S T R O N A U T I C S  AND SOME 
E X P E R I M E N T A L  R E S U L T S  4 6 5 - 8 0 4 3 8  
I 
S U B J E C T  I N D E X  BODY TEMPERATURE / B I D L /  
A 6 5 - 1 5 8 6 3  
B I O L O G Y  /GEN/ 
A L G A E  A N 0  MAN - E C O L O G I C A L *  H E D I C A L v  B I D L O G I C A L I  
A N 0  I N D U S T R I A L  ASPECTS A 6 5 - 8 0 3 1 4  
M E C H A N I S M  FOR E X P L A I N I N G  D I R E C T  C H E M I C A L  E F F E C T  
OF M A G N E T I C  F I E L D S  I N  L I V I N G  SYSTEMS 
A 6 5 - 8 0 4 1 4  
B I O - L I K E  STRUCTURES FORME0 I N  D I S T I L L E D  WATER 
AND ON AGAR G E L  I N  E L E C T R I C  F I E L O  
N A S A - T T - F - 9 2 3 9  
B I O S C I E N C E  E X P E R I M E N T S  I N  SPACE 
AMO-TR-64-10 N 6 5 - 1 5 2 6 2  
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  A N 0  P H Y S I O L O G I C A L  
PROCESSES N 6 5 -  1 5 5 3 8  
B I O L O G Y  A N 0  M E D I C I N E  REFERENCE I N F O R M A T I O N  AND 
D A T A  HANDBOOK 
A M R L - T R - 6 4 - 1 0 0  N 6 5 - 1 5 7 9 0  
N 6 5 - 1 5 0 5 1  
B I O M E C H A N I C S  
HUMAN LOCOMOTION I N  S U B G R A V I T Y  STUOIEO,  U S I N G  
S I M U L A T I O N  MODELS AND Q U A N T I T A T I V E  A N A L Y S I S  OF 
M E C H A N I C S  A 6 5 - 1 4 2 2 4  
V E S T I B U L A R  E V O K E 0  P O T E N T I A L S  I N  RESPONSE TO 
S T I M U L A T I O N  O F  AMPULLAR NERVE A N A L Y Z E 0  I N  
A N E S T H E T I Z E D  C A T  A 6 5 - 8 0 4 6 3  
B I O E L E C T R I C I T Y  
B I O E L E C T R I C  APPARATUS 
J P R S - 2 7 1 1 2  N 6 5 - 1 5 1 1 9  
B I O G E N E S I S  
E X P E R I M E N T A L  S Y N T H E S I S  OF N U C L E I C  A C I D  AND P R O T E I N  
TO T E S T  B I O C H E M I C A L  E V O L U T I O N A R Y  H Y P O T H E S I S  
A 6 5 - 1 4 5 2 9  
O R I G I N  OF L I F E  I N  NONAQUEOUS SOLVENTS AND R E L A T I O N  
TO E X T R A T E R R E S T R I A L  L I F E  A 6 5 - 8 0 3 7 2  
O R G A N I Z E D  ELEMENT D I S T R I B U T I O N  I N  R E L A T I O N  T O  S I Z E  
I N  O R G U E I L  M E T E O R I T E  S U G G E S T I N G  P R I M I T I V E  
L I F E  I N O I G E N O U S  TO M E T E O R I T E S  A 6 5  -8  0 444 
O R I G I N S  O F  P R E B I O L O G I C A L  SYSTEMS A N 0  O F  T H E I R  
MOLECULAR M A T R I C E S  - CONFERENCE 
A 6 5 - 8 0 4 6 5  
A P P L I C A T I O N  OF P R O B A B I L I T Y  THEORY T O  S P E C U L A T I O N S  
ON O R I G I N  OF L I F E  A 6 5 - 8 0 4 6 8  
H I S T O R Y  O F  B I O G E N E T I C  AND A B I O G E N E T I C  T H E O R I E S  
A 6 5 - 8 0 4 7 0  
S I G N I F I C A N C E  A N 0  S T A T U S  OF E X O B I O L O G Y  /STUDY OF 
E X T R A T E R R E S T R I A L  L I F E /  I N  R E L A T I O N  TO O R I G I N  OF 
L I F E  A 6 5 - 8 0 5 0 8  
B I O L O G I C A L  C E L L  
C Y T O K I N E T I C  RESPONSES O F  MONOLAYERS OF E P I T H E L I A L  
C E L L S  TO PROTON I R R A D I A T I O N  A T  D I F F E R E N T  DOSAGE 
L E V E L S  A 6 5 - 1 4 8 0 4  
I N T R A C E L L U L A R  O X I D A T I O N - R E D U C T I O N  S T A T E  I N  R A T  
B R A I N  A 6 5 - 8 0 3 6 0  
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  O F  MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE A N 0  F I E L D  
STRENGTH AND TEMPERATURE 165-80426 
G R A V I T A T I O N A L  A N 0  R A D I A T I O N  E F F E C T S  ON U N I C E L L U L A R  
ORGANISMS A N 0  M I C R O S C O P I C  T E C H N I Q U E S  FOR 
O B S E R V I N G  L I V I N G  C E L L S  
N A S A - C R - 5 1 7 9 9  N 6 5 - 1 5 3 6 8  
V A N  S L Y K E S  B U F F E R  V A L U E S  FOR C H L O R E L L A  C E L L  
S E C R E T I O N S  I N T O  SURROUNDING MEDIUM 
N 6 5 - 1 5 8 0 3  
B I D L O G I C A L  E F F E C T  
L E A 0  P O I S O N I N G  - CHANGES I N  MORPHOLOGY AND 
M E T A B O L I S M  OF ERYTHROCYTE O F  HUMAN 
A 6 5 - 8 0 3 4 0  
B I O L O G I C A L  E F F E C T S  OF OXYGEN - A R E V I E W  
665-80365 
B I O L O G I C A L  E F F E C T S  OF M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 0 9  
B I O L O G I C A L  E F F E C T S  OF L A S E R  R A D I A T I D N  A N 0  S A F E T Y  
R U L E S  FOR PERSONNEL P R O T E C T I O N  
N A V T R A D E V C E N - I H - 1 5  N 6 5 - 1 4 9 4 1  
B I O L O G I C A L  MOOEL 
S I M P L E  T H E O R E T I C A L  MODELS FOR M A G N E T I C  
I N T E R A C T I O N S  W I T H  B I O L O G I C A L  U N I T S  
A 6 5 - 8 0 4 1 1  
MOOEL FOR B I O C H E M I C A L  O R I G I N  OF L I F E  - F I R S T  
ORGAN1 SM A 6 5 - B O 4 6 6  
S Y N T H E S I S  O F  N U C L E O S I D E S  AND P O L Y N U C L E O T I D E S  W I T H  
METAPHOSPHATE E S T E R S  - B I O L O G I C A L  MDOEL O F  V I R U S -  
L I K E  S Y S T E M  A 6 5 - B O 4 8 2  
B I D L O G I C A L  RHYTHM 
HUMAN C I R C A D I A N  RHYTHMS AND E N T R A I N M E N T  I N  S P A C E  
F L I G H T ,  N O T I N G  D I U R N A L  RHYTHM E F F E C T  ON SENSORY 
AND MOTOR PERFORMANCE A 6 5 - 1 4 5 7 7  
R E G U L A T I O N  A N 0  CONTROL I N  B I O L O G I C A L  SYSTEMS 
M O D E L I N G  BODY B Y  O Y N A M I C  NETWORKS 
B I O P H Y S I C S  
HUMAN V I S U A L  ANALYZER A N 0  E L E C T R O N I C  MOOEL OF 
H E A R T  - B I O P H Y S I C S  A N 0  PSYCHOLOGY 
J P R S - 2 8 2 3 4  N 6 5 - 1 4 7 4 7  
B I O S A T E L L I T E  
P R O P O S E 0  B I O S A T E L L I T E  U T I L I Z I N G  OPOSSUR F E T U S E S  
FOR S T U D Y I N G  W E I G H T L E S S N E S S  E F F E C T S  
A 6 5 - B O 4 6 4  
BIOTECHNOLOGY 
L O G I S T I C S  C O N S I D E R A T I O N S  O F  FUTURE SPACE SYSTEMS 
AND V A R I A B L E  EXPENDABLES.  C O N S I D E R I N G  WORKER 
OUTPUT C H A R A C T E R I S T I C S  A 6 5 - 1 4 2 3 0  
B I R D  
M A G N E T I C  F I E L D  E F F E C T  ON C E N T R A L  NERVOUS S Y S T E M  I N  
A 6 5 - B O 4 2 4  B I R D ,  F I S H ,  A N 0  MAMMAL 
MECHANISMS FOR N A V I G A T I O N  O F  M I G R A T I N G  B I R D S  
P O S S I B L Y  A P P L I C A B L E  TO G U I D A N C E  O F  M I S S I L E S  
A 6 5 - 8 0 4 3 3  
BLOOD 
P H Y S I O L O G I C A L  S T R E S S  E F F E C T  OR I N J U R Y  E F F E C T  ON 
B E T A - L I P O P R O T E I N  CONTENT OF BLOOD SERUM A N 0  
V A R I O U S  ORGANS I N  R A T S  A 6 5 - 8 0 3 9 4  
S L E E P  I N D U C I N G  HUMORAL SUBSTANCE I N  D I A L Y S A T E  OF 
S L E E P I N G  DONOR 
BLOOD C I R C U L A T I O N  
A 6 5 - 8 0 4 5 4  
B I O L O G I C A L  S E R I E S  I N  D Y N A M I C S  OF BLOOD C I R C U L A T I O N  
A N 0  E M O T I O N A L  S T R E S S  ON COSMONAUTS O U R I N G  SPACE 
F L I G H T S  
F T O - T T - 6 4 - 5 3 4 / l t 2 & 4  N 6 5 - 1 4 5 2 6  
D Y N A M I C S  OF BLOOO C I R C U L A T I O N  PARAMETERS OF 
CEREBRAL VASCULAR SYSTEM O U R I N G  L O N G I T U D I N A L  
G R A V I T A T I O N A L  L O A D S  N 6 5 - 1 4 5 2 7  
BLOOD PRESSURE 
S E N S I T I V I T Y  T O  H E A T  AN0 C O L D  OF SUMMER A N 0  W I N T E R  
PREFERRERS R E F L E C T E D  THROUGH BLOOD PRESSURF 
A N 0  S K I N  TEMPERATURE D I F F E R E N C E S  
A 6 5 - B O 3 5 0  
BODY TEMPERATURE / B I O L /  
C Y S T E A M I N E  A N 0  AET / I S O T H I U R O N I U M /  E F F E C T S  ON 
OXYGEN CONSUMPTION AND BODY TEMPERATURE OF MOUSE 
BODY TEMPERATURE CHANGES AND EFFECT ON 
A b S - 8 0 3 2 5  
THETA RHYTHM I N  R A T  H I P P O C A M P U S  
665-80330 
L O C A L  MUSCULAR ENDURANCE AS A F F E C T E D  B Y  R A I S I N G  
BOOY TEMPERATURE THROUGH P H Y S I C A L  A C T I V I T Y  
A 6 5 - B O 5 2 3  
1-5 
BONE MARROW S U B J E C T  I N D E X  
B O D Y - C H A R A C T E R I S T I C S  E F F E C T  ON HUMAN TEMPERATURE CARBON D I O X I D E  
RESPONSES TO H I G H  A L T I T U D E  C O L D  RECOVERY O F  U S A B L E  OXYGEN FROM WASTE CARBON 
A D - 4 2 2 5 8 8  N 6 5 - 1 5 1 2 9  D I O X I D E  ON SPACECRAFT B Y  C A T A L Y T I C  HYOROGENATION 
165-15625 FOLLOWED B Y  E L E C T R O L Y S I S  
BONE MARROW 
E R Y T H R O P O I E T I C  S T I M U L A T I N G  FACTOR / E S F /  E F F E C T  ON OXYGEN L A C K  E F F E C T  ON I N D U C T I V E  PHASE 
HUMAN S Y N O V I A L  MEMBRANE A N 0  MONOCYTIC L E U K E M I A  OF P H O T O S Y N T H E T I C  CARBON D I O X I D E  A B S O R P T I O N  
C E L L  GROWTH I N  V I T R O  A b5- 1 4  607 I N  C H L O R E L L A  V U L G A R I S  
C O M B I N E 0  E F F E C T  O F  LOW FREQUENCY V I B R A T I O N  A N 0  OXYGEN A N 0  CARBON D I O X I D E  PRESSURES, PH, STANDARD 
A b 5 - 8 0 3 1 7  
X-RAYS ON M A M M A L I A N  BONE MARROW C E L L S  B I C A R B O N A T E  A N 0  B A S E  EXCESS I N  HUMAN CORONARY 
N b 5 - 1 5 4 4 6  VENOUS BLOOD AT REST. DURING.  A N 0  A F T E R  P H Y S I C A L  
B R A I N  
I N T R A C E L L U L A R  O X I D A T I O N - R E D U C T I O N  S T A T E  I N  R A T  
B R A I N  A b 5 - 8 0 3 6 0  
C E R E B R A L  BLOOD S U P P L Y  A N 0  CEREBRAL O X I D A T I V E  
M E T A B O L I S M  A b 5 - 8 0 3 6 3  
MECHANISM OF R E C I P R O C A L  A C T I O N  OF V E S T I B U L A R  
APPARATUS I N  C A T S  A b 5 - B O 4 3 7  
S L E E P  I N D U C I N G  HUMORAL SUBSTANCE I N  D I A L Y S A T E  OF 
S L E E P I N G  DONOR A b 5 4 0 4 5 4  
~. 
WORK A b 5 - B O 4 5 2  
CARBON D I O X I D E  C O N C E N T R L T I O N  
M A T H E M A T I C A L  S I M U L A T I O N  OF CARBON D I O X I D E  P A R T I A L  
PRESSURES I N  HUMAN LUNG, VENOUS BLOOD A N 0  
R E B R E A T H I N G  BAG A b 5 -  1 4 1  5 1  
CARBON D I O X I D E  REMOVAL 
E L E C T R O C H E M I C A L  C O N C E N T R A T I O N  OF CARBON D I O X I D E  
FROM C L O S E 0  ATMOSPHERE BY C A R B O N A T I O N  C E L L  
TRANSFER O F  GAS I O N S  BETWEEN ELECTRODES 
A I C E  P R E P R I N T  5 4 F  6 6 5 - 1 5 3 9 6  
CARBON O I O X I O E  T E N S I O N  
E A R - B R A I N  ANALOG EMPLOYED FOR R E A L - T I M E  V O I C E  P S Y C H O P H Y S I O L O G I C  S T U D I E S  OF PULMONARY V E N T I L A T I O N  
COMMUNICATION I N  MANNED DEEP SPACE F L I G H T  I N  V A R I O U S  E M O T I O N A L  STATES,  E X E R C I S E ,  A N 0  S L E E P  
A b 5 - B O 5 2 8  A b 5 - 8 0 4 0 1  
ELECTROENCEPHALOGRAPH - INSTRUMENT FOR RECORDING CARBON D I S U L F I D E  
E L E C T R I C  A C T I V I T Y  O F  B R A I N  N 6 5 - 1 5 7 2 3  P S Y C H O L O G I C A L  E F F E C T S  O F  EXPOSURE TO CARBON 
D I S U L F I D E  
ELECTROENCEPHALDSCOPE - INTRUMENT FOR O B S E R V I N G  
E L E C T R I C  A C T I V I T Y  O F  B R A I N  ON CATHODE RAY T U B E  CARBON MONOXIDE 
A b 5 - 8 0 3 9 2  
N 6 5 - 1 5 7 2 5  S L I D E  RULE FOR C A L C U L A T I N G  S I N G L E - B R E A T H  D I F F U S I N G  
A 6 5 - 8 0 5  12  C A P A C I T Y  FOR CARBON MONOXIDE 
OXYGEN S T A R V A T I O N  A N 0  A C C E L E R A T I O N  E F F E C T  ON 
CONTENT OF G L U T A M I C  AN0 GAMMA-AMINOBUTYRIC A C I D S  
I N  B R A I N  T I S S U E  
J P R S - 2 8 6 3 0  N b 5 - 1 6 1 3 6  
B R A I N  C I R C U L A T I O N  
C E R E B R A L  BLOOD S U P P L Y  A N 0  CEREBRAL O X I D A T I V E  
M E T A B O L I S M  A b 5 - 8 0 3 6 3  
B R A I N  STEW 
H Y P E R C A P N I C  E F F E C T  ON NORMAL A N 0  S T I M U L A T E D  
P O T E N T I A L S  OF I N T A C T  A N 0  I S O L A T E D  CEREBRAL CORTEX 
I N  R A B B I T S  A b 5 - 8 0 4 4 1  
V E S T I B U L A R  E V O K E 0  P O T E N T I A L S  I N  RESPONSE TO 
S T I M U L A T I O N  O F  AMPULLAR NERVE A N A L Y Z E D  I N  
A N E S T H E T I Z E D  C A T  A b 5 - B O 4 6 3  
B U F F E R  
V A N  S L Y K E S  BUFFER V A L U E S  FOR C H L O R E L L A  C E L L  
S E C R E T I O N S  I N T O  SURROUNDING M E D I U M  
CARBON T E T R A C H L O R I D E  P O I S O N I N G  
A D E N O S I N E  T R I P H O S P H A T E ,  A D E N O S I N E  D I P H O S P H A T E t  A N 0  
A D E N O S I N E  MONOPHOSPHATE I N  NORMAL A N 0  CARBON 
T E T R A C H L O R I D E  DAMAGE0 L I V E R S  OF M I C E  
A b 5 - 8 0 3 2 6  
CARBONACEOUS M E T E O R I T E  
P E T R O L O G I C A L  A N 0  C O M P O S I T I O N A L  R E L A T I O N S H I P S  I N  
V A R I O U S  T Y P E S  OF M E T E O R I T E S  A b 5 - B O 3 7 3  
CARBONYL 
ASYMMETRIC H Y D R O G E N A T I O N  OF CARBONYL COMPOUNDS 
A b 5 - 8 0 4 7 2  
C A R D I O G R A P H Y  
E F F E C T  OF P H Y S I C A L  C D N O I T I O N I N G  ON HUMAN B E H A V I O R  
B E F O R E  A N 0  A F T E R  S U F F E R I N G  M Y O C A R D I A L  I N F A R C T I O N  
AM-64-2  N b 5 - 1 b l b l  
C A R O I O R E S P I R A T O R Y  SYSTEM 
N b 5 - 1 5 8 0 3  E V A L U A T I O N  OF T R E A D M I L L  A N 0  G R A D A T I O N A L  S T E P  T E S T  
FOR A S S E S S I N G  C A R O I O R E S P I R A T O R Y  C A P A C I T Y  
BURN I N J U R Y  A M - 6 4 - 3  
HUMAN C H O R I O R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
NUCLEAR DETONATIONS A 6 5 - 1 4 2 4 0  C A R D I O V A S C U L A R  SYSTEM 
N b 5 - 1 6 2 1 5  
USE OF P H Y S I O L O G I C A L  T E S T  FOR H Y P O f I A  
I O N I Z A T I O N  AN0 P H Y S I O L O G I C A L  E F F E C T S  OF A I R  I O N S  ACCOMMODATION A N 0  A C C E L E R A T I O N  S T R E S S  TOLERANCE 
AN0 U S E  I N  TREATMENT OF O I S E A S E I  BURNSI A N 0  WOUNDS I N  AIRCREW A b 5 - B O 3  19 
A b 5 - 8 0 4 9 4  
V A L I O I T Y  OF CRAMPTON T E S T  I N  A P P R A I S A L  O F  
C A R D I O V A S C U L A R  E F F I C I E N C Y  OF I N D I V I D U A L  
ENGAGE0 I N  STRENUOUS P H Y S I C A L  E X E R C I S E  C 
C A L C U L U S  / B I O L /  
PROBLEM OF BLADDER C A L C U L U S  F O R M A T I O N  AND 
A b 5 - 8 0 3 2 0  
DECREASED URINARY FLOW IN MANNED SPACE F~IGHT H E A R T  M I N U T E  VOLUME AS P U A O R A T I C  F U N C T I O N  OF 
EXERC I SE A b 5 - 8 0 4 0 3  
A b 5 - 8 0 3 5 3  OXYGEN U P T A K E  I N  NORMAL MEN D U R I N G  P H Y S I C A L  
C A L O R I C  S T I M U L U S  
B I L A T E R A L  C A L O R I C  H A B I T U A T I O N  ON NYSTAGMUS STROKE VOLUME A N 0  C A R D I A C  OUTPUT A F T E R  S M O K I N G  I N  
RESPONSES ON C A T  P O S T P R A N O I A L  AN0 I N  F A S T I N G  S T A T E  I N  R E L A T I O N  TO 
A M - 6 4 - 1 4  N b 5 - 1 5 3 4 6  GLUCOSE I N T A K E  A b 5 - B O 4 4 7  
C A P I L L A R Y  C I R C U L A T I O N  C A R D I O V A S C U L A R  SYSTEM UNOER EXPOSURE TO C O N T I N U O U S  
FACTORS A F F E C T I N G  R A T E  OF OXYGEN EXCHANGE N O 1  SE 
BETWEEN C A P I L L A R Y  BLOOD A N 0  T I S S U E S  1 - 4 1 1 - R  N b 5 -  1 5 5 1 1  
A b 5 - 8 0 3 6 1  
CAREOHYORATE 
RANDOM POLYCONOENSATION O F  CARBOHYDRATES I N  
R E L A T I O N  TO P O L Y M E R I Z A T I O N  AN0 A B I O G E N E S I S  
C A R O T I D  S I N U S  R E F L E X  
C A R O T I D  S I N U S  BARORECEPTOR R E F L E X  E F F E C T S  UPON 
M Y O C A R D I A L  C O N T R A C T I L I T Y  A b 5 - 8 0 3 9 1  
A b 5 - 8 0 4 8 0  
1-6 
S U B J E C T  I N D E X  C I V I L  A V I A T I O N  
CARTOGRAPHY 
I N F L U E N C E  OF C A R T O G R A P H I C  V A R I A B L E S  ON GEOGRAPHIC 
O R I E N T A T I O N  PERFORMANCE O F  P I L O T S  OF L I G H T  
A T T A C K  A I R C R A F T  
T R - 7 5 1 - 3  N 6 5 - 1 5 1 0 5  
C A S E  H I S T O R Y  
C L I N I C A L  AND T H E R A P E U T I C  ASPECTS O F  200 C A S E S  O F  
KEROSENE P O I S O N I N G  A 6 5 - 8 0 5 3 1  
C A T  
MECHANISM OF R E C I P R O C A L  A C T I O N  OF V E S T I B U L A R  
APPARATUS I N  C A T S  ~ 6 5 - 8 0 4 3 7  
V E S T I B U L A R  EVOKED P O T E N T I A L S  I N  RESPONSE TO 
S T I M U L A T I O N  O F  AMPULLAR N E R V E  A N A L Y Z E D  I N  
A N E S T H E T I Z E D  C A T  A 6 5 - 8 0 4 6 3  
B I L A T E R A L  C A L O R I C  H A B I T U A T I O N  ON NYSTAGMUS 
RESPONSES ON C A T  
A M - 6 4 - 1 4  N 6 5 - 1 5 3 4 6  
C A T A L Y T I C  A C T I V I T Y  
RECOVERY OF U S A B L E  OXYGEN FROM WASTE CARBON 
D I O X I D E  ON SPACECRAFT B Y  C A T A L Y T I C  HYDROGENATION 
FOLLOWED BY E L E C T R O L Y S I S  A 6 5 - 1 5 6 2 5  
C A T A L Y T I C  O E C O M P O S I T I O N  OF GLUCOSE I N  AQUEOUS 
S O L U T I O N  BY THERMAL P R O T E I N D I D S  
N A S A - C R - 6 0 5 6 9  N 6 5 - 1 6 3 1 9  
CATHODE R A Y  T U B E  
ELECTROENCEPHALDSCOPE - I N T R U M E N T  FOR O B S E R V I N G  
E L E C T R I C  A C T I V I T Y  O F  B R A I N  ON CATHODE RAY TUBE 
N 6 5 - 1 5 7 2 5  
C A T I O N  
C E S I U M  I O N S  DO NOT PASS MEMBRANE O F  G I A N T  AXON 
A 6 5 - 1 4 8 3 1  
C E L L  D I V I S I O N  
E R Y T H R O P O I E T I C  S T I M U L A T I N G  FACTOR / E S F /  E F F E C T  ON 
HUMAN S Y N O V I A L  MEMBRANE AND MONOCYTIC L E U K E M I A  
C E L L  GROWTH I N  V I T R O  A 6 5 - 1 4 6 0 7  
C E N T R A L  NERVOUS SYSTEM 
M A G N E T I C  F I E L O  E F F E C T  ON C E N T R A L  NERVOUS SYSTEM I N  
B I R D ,  F I S H ,  A N 0  MAMMAL A 6 5 - 8 0 4 2 4  
P H Y S I O L O G I C A L  AND P S Y C H O L O G I C A L  E F F E C T S  O F  S T A T E  
OF W E I G H T L E S S N E S S  I N  MAN R E L A T E D  TO T R A I N I N G  
A 6 5 - 8 0 4 3 6  
C E R E B R A L  CORTEX 
N E U R O P S Y C H O L O G I C A L  E X P L A N A T I O N  OF U N I T Y  O F  
B I N O C U L A R  V I S I O N  A 6 5 - 8 0 3 8 9  
H Y P E R C A P N I C  E F F E C T  ON NORMAL AND S T I M U L A T E D  
P O T E N T I A L S  O F  I N T A C T  A N 0  I S O L A T E D  CEREBRAL CORTEX 
I N  R A B B I T S  A 6 5 - 8 0 4 4 1  
C R I T I C A L  F L I C K E R  FREQUENCY - T H E O R E T I C A L  
I N T E R P R E T A T I O N  OF V A R I O U S  Q U A L I T A T I V E  AND 
QU ANT 1 T A T  I V E  ASPECTS A 6 5 - 8 0 4 5 9  
C E S I U M  I O N  
C E S I U M  I O N S  DO NOT PASS MEMBRANE O F  G I A N T  AXON 
6 6 5 - 1 4 8 3 1  
C H E M I C A L  BOND 
M E C H A N I S M  F O R  E X P L A I N I N G  D I R E C T  C H E M I C A L  E F F E C T  
OF M A G N E T I C  F I E L D S  I N  L I V I N G  SYSTEMS 
~65-a0414 
C H E M I C A L  E F F E C T  
ROLE O F  OXYGEN I N  PHENOMENA O F  C H E M I C A L  
P R O T E C T I O N  A G A I N S T  I O N I Z I N G  R A D I A T I O N  
6 6 5 - 8 0 3 6 7  
C H E M I C A L  K I N E T I C S  
R O T A T I O N A L  D I F F U S I O N  I N  M A G N E T I C  F I E L D  AS R E L A T E D  
TO B I O L O G I C A L  GROWTH A N 0  M E T A B O L I C  PROCESSES 
A 6 5 - 8 0 4 1 3  
C H E M I C A L  R E A C T I O N  
RANDOM POLYMERS AS A M A T R I X  FOR C H E M I C A L  
E V O L U T I O N  - E X A M P L E  OF M E L A N I N  A 6 5 - 8 0 4 6 7  
ENERGY SOURCES A N 0  C H E M I C A L  R E A C T I O N S  I N  
P R E B I O L O G I C A L  O R G A N I C  S Y N T H E S I S  
A 6 5 - 8 0 4 7 3  
C H E M I C A L  PATHWAYS O F  T H E  P R I M A R Y  DEVELOPMENT O F  
M E T A B O L I S M  A N 0  A R T I F I C I A L  M O D E L I N G  OF DEVELOPMENT 
I N  COACERVATE DROPS A 6 5 - 8 0 4 8 4  
C H E M I S T R Y  /GEN/ 
MORPHOLOGY A N 0  C H E M I S T R Y  OF M I C R O S P H E R E S  D E R I V E 0  
FROM P R O T E I N O I D  ~ 6 5 - a 0 4 8 5  
CHEMOTHERAPY 
B I O C H E M I S T R Y  AND CHEMOTHERAPY OF NERVOUS AND 
P S Y C H I C  D I S E A S E S  
J P R  5-28527 N 6 5 - 1 5 8 7 2  
C H I M P A N Z E E  
H I G H  A C C E L E R A T I O N  FORCES ON C H I M P A N Z E E S  I M M E R S E D  
I N  WATER TO T E S T  P H Y S I O L O G I C A L  RESPONSE 
N A D C - M A - 6 1 3 9  N 6 5 - 1 5 5 5 8  
C H L O R E L L A  
SPACECRAFT OXYGEN P R O D U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON O I O X I O E  AND C H L O R E L L A  C U L T I V A T E D  FROM 
A 6 5 - 1 4 3 8 2  FERMENTED EXCRETA 
OXYGEN L A C K  E F F E C T  ON I N D U C T I V E  P H A S E  
O F  P H O T O S Y N T H E T I C  CARBON O I O X I D E  A B S O R P T I O N  
I N  C H L O R E L L A  V U L G A R I S  A 6 5 - 8 0 3 1 7  
B I O S Y N T H E S I S  OF A M I N O  A C I D S  I N  GREEN ALGA, 
C H L O R E L L A  V U L G A R I S  665-a0346 
C U L T U R E  T E C H N I Q U E  A N 0  E N V I R O N M E N T A L  FACTORS I N  
U S I N G  ALGAE F O R  P H O T O S Y N T H E T I C  GAS EXCHANGE 
~ 6 5 - 8 0 3 7 8  
S Y N T H E T I C  A C T I V I T Y  D U R I N G  NONSYNCHRONIZEO GROWTH 
CHLORELLA,  S E P A R A T E 0  I N T O  AGE GROUPS B Y  F R A C T I O N A L  
A 6 5 - 8 0 5 0 5  C E N T R I F U G A T I O N  
P H Y S I O L O G Y  AND B I O C H E M I S T R Y  O F  C H L O R E L L A  FOR 
A P P L I C A T I O N  I N  C L O S E 0  E C O L O G I C A L  SYSTEMS 
NASA-  CR -60 39 6 
P H O T O S Y N T H E S I S  I N  C H L O R E L L A  C E L L  DEVELOPMENT 
A N 0  A G I N G  N 6 5 - 1 5 8 0 2  
V A N  S L Y K E S  B U F F E R  V A L U E S  FOR C H L C R E L L A  C E L L  
S E C R E T I O N S  I N T O  SURROUNDING M E D I U M  
N 6 5 - 1 5 8 0 1  
N 6 5 - 1 5 8 0 3  
A N A L Y T I C  C H E M I S T R Y  AND D E T E R M I N A T I O N  O F  S T E R O L S  I N  
N 6 5 - 1 5 8 0 4  S I X  S P E C I E S  OF C H L O R E L L A  
P H Y S I O L O G I C A L  A N 0  MORPHOLOGICAL R E L A T I O N S H I P S  
BETWEEN M A R I N E  S P E C I E S  OF C H L O R E L L A  
N 6 5 -  15805 
CHROMATOGRAPHY 
BOUND A N 0  F R E E  C O R T I C O S T E R O I D  I N  P L A S M A  O F  TWO 
S U B S P E C I E S  OF DEER M I C E ,  PEROMYSCUS M A N I C U L A T U S t  
AFTER EXPOSURE TO LOW A M R I E N T  TEMPERATURE 
I D E N T I F I E O  THROUGH CHROMATOGRAPHY 
A 6 5 - 8 0 5 1 1  
C I R C U L A T O R Y  SYSTEM 
FOUR WEEKS B E D  R E S T  E F F E C T  ON C I R C U L A T O R Y  
F U N C T I O N S  I N  MAN A 6 5 1 4 2 3 6  
W E I G H T L E S S N E S S  E F F E C T S  ON C I R C U L A T O R Y  F U N C T I O N S  
FOR V A R I O U S  A C T I V I T Y  L E V E L S  D E T E R M I N E D  FROM SPACE 
SIMULATOR,  B E 0  REST A N 0  MANNED F L I G H T  S T U D I E S  
A 6 5 - 1 4 5 2 8  
R E F L E X  C I R C U L A T O R Y  AND R E S P I R A T O R Y  RESPONSES TO 
H Y P O X I A  - A R E V I E W  A 6 5 - 8 0 3 5 6  
COMPARISON OF C H R O N I C  H Y P O X I A  OF A L T I T U D E  AND T H A T  
PRODUCE0 B Y  R I G H T  T O  L E F T  C I R C U L A T O R Y  SHUNTS 
A 6 5- 803 59 
P H Y S I O L O G I C  RESPONSES OF MAN EXPOSED T O  C O L D  
I N V O L V I N G  NERVOUS, C I R C U L A T O R Y I  A N 0  E N D O C R I N E  
SYSTEMS A 6 5 8 0 4 9 1  
C I V I L  A V I A T I O N  
T E S T  P I L O T  V I E W P O I N T  OF AEROSPACE B I D E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTS, 
1-7 
C L E A N  ROOM S U B J E C T  I N D E X  
D I S C U S S I N G  F L I G H T  DECK D I S P L A Y S ,  CONTROLS AND 
H A N D L I N G  QUAL I T  I ES A 6 5 - 1 4 2 2 7  
HANDBOCK OF A V I A T I O N  S T A T I S T I C S  
A 6 5 - B O 5 3 2  
C L E A N  ROOM 
M I C R O B I A L  C O N T A M I N A T I O N  OF C L E A N  ROOMS 
N A S A - C R - 6 0 1 8 4  N 6 5 - 1 5 1 4 8  
C L I M A T E  
C L O T H I N G  F U N C T I O N  I N  A L T E R I N G  H E A T  L O S S  FROM S K I N  
I N  HOT, TEMPERATE, AND COLD C L I M A T E S  
A 6 5 - 8 0 5 0 1  
R E A C T I G N  A N 0  P H Y S I C A L  PERFORMANCE C A P A C I T Y  O F  MAN 
AS AFFECTED B Y  C L I M A T E  A 6 5 - 8 0 5 0 2  
C L I M A T I C  CONTROL O F  OUTDOOR AND INDOOR 
ENVIRONMENTS FOR S U R V I V A L ,  COMFORT, AND THERAPY 
A 6 5 - 8 0 5 0 3  
CONTROLLED-CLIMATE CHAMBER USED TO D E T E R M I N E  
E F F E C T  OF V A R Y I N G  C L I M A T I C  FACTORS ON D I S E A S E S  AND 
ABNORMAL C O N D I T I O N S  A 6 5 - 8 0 5 0 4  
C L I N I C A L  M E D I C I N E  
MECHANISP AND MANAGEMENT OF H Y P E R V E N T I L A T I O N  
SYNDROMES A 6 5 - 8 0 4 0 8  
B I B L I O G R A P H Y  O F  B I O L O G I C A L  E F F E C T  O F  S T A T I C  AND 
E A R T H  P,AGNETIC F I E L D S  AS R E L A T E D  TO L I V I N G  T I S S U E  
AND C L I N I C A L  A P P L I C A T I O N  A b 5 - 8 0 4 3 4  
C L I N I C A L  AND T H E R A P E U T I C  ASPECTS O F  200 C A S E S  OF 
KEROSENE P O I S O N I N G  A 6 5 - B O 5 3 1  
C L O S E D  E C O L O G I C A L  SYSTEM 
SPACECRAFT OXYGEN P R O D U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON D I O X I D E  AND C H L O R E L L A  C U L T I V A T E D  FROM 
FERMENTED EXCRETA ~ 6 5 - 1 4 3 8 2  
H I G H  TEMPERATURE R E S I S T A N C E  O F  GERMFREE RATS I N  
CLOSED ENVIRONMENTI N O T I N G  K I D N E Y  DAMAGE E F F E C T S  
A 6 5 - 1 4 3 8 3  
STRESS FACTORS FOUND I N  120 DAY S E A L E D  CHAMBER 
T E S T S  
J P R S - 2 8 4 9 0  N 6 5 - 1 5 3 5 5  
PHYSIOLOGY AND B I O C H E M I S T R Y  O F  C H L O R E L L A  FOR 
A P P L I C A T I O N  I N  CLOSED E C O L O G I C A L  SYSTEMS 
NA S A-C R-60 3 9 6  N 6 5 - 1 5 8 0 1  
C L O T H I N G  
C L O T H I N G  F U N C T I O N  I N  A L T E R I N G  HEAT L O S S  FROM S K I N  
I N  HOT. TEMPERATE, AND COLD C L I M A T E S  
A 6 5 - 8 0 5 0 1  
C O B A L T  60 
R A D I A T I O N  R E S I S T A N C E  I N  POCKET M I C E  A N 0  S U R V I V A L  
AFTER COBALT 60 R A D I A T I O N  
NASA-C R-603 19 N 6 5 - 1 5 3 7 8  
C O D I N G  
D I S P L A Y - C O N T R O L  R E L A T I O N S H I P ,  A B I L I T Y  TO SEE WHAT 
ONE I S  DOING AND PHASE O F  T R A I N I N G  I N T E R A C T I O N S  
I N  SENSORIMOTOR T A S K  A 6 5 - 8 0 3 3 1  
C O L D  ACCL I M A T I Z A T  I O N  
B O D Y - C H A R A C T E R I S T I C S  E F F E C T  ON HUMAN TEMPERATURE 
RESPONSES TO H I G H  A L T I T U D E  COLD 
A D - 4 2 2 5 8 8  N 6 5 - 1 5 1 2 9  
C O M M U N I C A T I O N  SYSTEM 
E A R - B R A I N  ANALOG EMPLOYED FOR R E A L - T I M E  V O I C E  
COMMUNICATION I N  MANNED DEEP SPACE F L I G H T  
A 6 5 - 8 0 5 2 8  
CDMRUTER METHOD 
COMPUTER C A L C U L A T I O N S  FOR I N T E R P R E T A T I O N  OF 
ELECTRCCAROIOGRAM AND VECTCRCARDIOGRAM R E S U L T S  
FROM E X E R C I S E  T E S T S  ON A V I A T O R S  
REPT.-3 N b 5 - 1 5 2 7 7  
COMPUTER PROGRAMMING 
COMPUTER PROGRAMMING AND I N F O R M A T I O N  R E T R I E V A L  FOR 
L I N G U I S T I C  TRANSFORMATIONAL A N A L Y S I S  
R A D C - T O R - 6 4 - 2 0 0  N 6 5 - 1 6 0 0 9  
C O N D E N S A T I O N  
RANOOM P O L Y C O N D E N S A T I O N  OF CARBOHYDRATES I N  
R E L A T I O N  TO P O L Y M E R I Z A T I O N  AND A B I O G E N E S I S  
A 6 5 - 8 0 4 8 0  
THERMAL P O L Y C O N D E N S A T I O N  OF F R E E  A M I N O  A C I D S  W I T H  
P O L Y P H O S P H O R I C  A C I D  A 6 5 - 8 0 4 8 1  
THERMAL C O N D E N S A T I O N  O F  C Y T I D Y L I C  A C I D  I N  PRESENCE 
OF POLYPHOSPHORIC A C I D  A 6 5 - 8 0 4 8 3  
C O N D I T I O N E D  RESPONSE 
DECREASED BODY TEMPERATURE AND E F F E C T  
ON C O N D I T I O N E D  R E F L E X E S  I N  R A T S  
A 6 5 - 8 0 3 2 8  
C O N D I T I O N E 0  R E F L E X  AND MODERN NEUROPHYSIOLOGY 
N A S A - T T - F - 3 0 6  N 6 5 - 1 4 9 4 6  
CONFERENCE 
OXYGEN I N  THE A N I M A L  O R G A N I S M  - A SYMPOSIUM 
A 6 5 - 8 0 3  5 5  
O R I G I N S  OF P R E B I O L O G I C A L  SYSTEMS AND OF T H E I R  
MOLECULAR M A T R I C E S  - CONFERENCE 
A 6 5 - 8 0 4 6 5  
C O N N E C T I V E  T I S S U E  
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  TO E P I N E P H R I N E  AND 
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  R A T S  
ADAPTED TO T U M 8 L I N G  TRAUMA A 6 5 -  80 33 1 
C O N T A M I N I T I O N  
C O N T A M I N A T I O N  AND V I A B I L I T Y  OF SPORES OF 
BACTERIUM.  B A C I L L U S  S U B T I L I S ,  I N  ROCKET 
P R O P E L L A N T S  - S T E R I L I Z I N G  P R O P E R T I E S  O F  V A R I O U S  
ROCKET F U E L S  A 6 5 - 8 0 5 0 6  
M I C R O B I A L  C O N T A M I N A T I O N  OF C L E A N  ROOMS 
N A S  A-CR-60 184 N 6 5 -  15  148 
C O N V U L S I O N  
C O N V U L S I O N S  I N  P I L O T  F O L L O W I N G  DRUG WITHDRAWAL 
A 6 5 - 8 0 3 8 7  
C O R I O L I S  E F F E C T  
BODY R E A C T I O N S  TO PROLONGED C O R I O L I S  A C C E L E R A T I O N  
A 6 5 - 8 0 3 9 7  
CORONARY C I R C U L A T I O N  
C A R D I A C  S U P P L Y  OF S U B S T R A T E S  I N  HUMAN A T  REST, 
D U R I N G  P H Y S I C A L  WORK, AND D U R I N G  RECOVERY 
A 6 5 - 8 0 4 5 1  
OXYGEN AND CARBON D I O X I D E  PRESSURES,  PHI STANDARD 
B I C A R B O N A T E  AND B A S E  E X C E S S  I N  HUMAN CORONARY 
VENOUS BLOOD AT REST, DURING,  AND A F T E R  P H Y S I C A L  
WORK A b 5 - 8 0 4 5 2  
O X I D A T I V E  M E T A B O L I S M  OF HUMAN HEART AT R E S T  AND I N  
D I F F E R E N T  WORK C O N O I T I O N S  A 6 5 - 8 0 4 5 3  
C O S M I C  RAD I A T  I O N  
C O S M I C  R A D I A T I O N  E F F E C T  ON HUMAN S K I N ,  P R I M A R I L Y  
T O P O G R A P H I C A L  L O C A L I Z A T I O N  AND H I S T O L O G I C A L  
CHANGES A 6 5 - 1 4 5 7 4  
CHANGES I N  A N I M A L  O R G A N I S M  RESPONSE TO P H Y S I C A L  
I N S U L T  A F T E R  E X P E R I M E N T A L  EXPOSURE TO H E A V Y  
P A R T I C L E  AND R A D I A T I O N  EXPOSURE S I M I L A R  TO 
P O S S I B L E  C O N D I T I O N S  D U R I N G  SPACE F L I G H T  
A 6 5 - 8 0 4 3 9  
C U L T U R E  T E C H N I Q U E  
C U L T U R I N G  OF A L G A E  - PROBLEMS OF GROWTH AND 
C U L T U R E  T E C H N I Q U E  A 6 5 - 8 0 3 7 6  
C U L T U R E  T E C H N I Q U E  AND E N V I R O N M E N T A L  FACTORS I N  
U S I N G  ALGAE FOR P H O T O S Y N T H E T I C  GAS EXCHANGE 
A 6 5 - 8 0 3 1 8  
C Y B E R N E T I C S  
N E U R O P H Y S I O L O G Y  AND ECOLOGY - PROBLEMS I N  
C Y B E R N E T I C S  
J P R S - 2 7 7 9 2  N 6 5 - 1 4 5 7 8  
C Y S T E A M I N E  
C Y S T E A M I N E  AND AET / I S O T H I U R O N I U M /  E F F E C T S  ON 
OXYGEN C O N S U M P T I O N  A N 0  BODY TEMPERATURE OF MOUSE 
S U B J E C T  I N D E X  DRUG 
A b 5 - 8 0 3 2 5  
R A D I A T I O N  P R O T E C T I O N  O F  S K I N  OF G U I N E A  P I G  W I T H  
C Y S T E A M I N E  A 6 5 - 8 0 3 5 1  
C Y T I D Y L I C  A C I D  
THERMAL C O N D E N S A T I O N  O F  C Y T I D Y L I C  A C I D  I N  PRESENCE 
OF P O L Y P H O S P H O R I C  A C I D  A 6 5 - 8 0 4 8 3  
CYTOCHROME 
C O D I N G  T R I P L E T S  I N  E V O L U T I O N  O F  H E M O G L O B I N  AND 
CYTOCHROMES C GENES A 6 5 - 8 0 4 8 8  
A C T I V I T Y  OF CYTOCHROME O X I D A S E  I N  ORGANS OF R A T S  
ADAPTED TO H I G H E R  AND LOWER TEMPERATURES 
F T O - T T - 6 4 - 4 4 4 / 1 & 2  N 6 5 - 1 5 9 6 3  
D 
D A T K  T R A N S M I S S I O N  
CHECK-READING ACCURACY AND P U A N T I T A T I V E  
I N F O R M A T I O N  C O M B I N E D  I N  S P A C E - S A V I N G  D I S P L A Y  
A 6 5 - 8 0 3 4 3  
D E A T H  
SYMPTOMS, D I S E A S E ,  AND D E A T H  AS A F F E C T E D  B Y  
WEATHER A 6 5 - 8 0 4 9 6  
D E C t S I D N  
M U L T I P L E - C H O I C E  D E C I S I O N  B E H A V I O R  I N F L U E N C E D  B Y  
TWO D I F F E R E N T  P A Y O F F  F U N C T I O N S  A 6 5 - 8 0 5 1 4  
D E C O M P R E S S I O N  S I C K N E S S  
A L T I T U O E  DECOMPRESSION S I C K N E S S  T R E A T E D  W I T H  
C O M P R E S S I O N  TO 2-6 ATMOSPHERES A B S O L U T E *  
C O N S I D E R I N G  B U B B L E  EMBOLUS H Y P O T H E S I S  
A b 5 - 1 4 2 3 8  
D E P T H  P E R C E P T I O N  
S T E R E O S C O P I C  T E L E V I S I O N  P U R S U I T  T R A C K I N G  W I T H  
C O M P A R I S O N  OF A I O E D  AND D I R E C T  T R A C K I N G  SYSTEMS 
A 6 5 - 8 0 3 4 5  
R E L A T I O N  BETWEEN P E R C E I V E D  S I Z E ,  R E T I N A L  S I Z E ,  AND 
O E P T H  P E R C E P T I O N  
A M - 6 4 - 1 3  N 6 5 - 1 6 1 8 5  
D E T E C T  I O N  
A D A P T I V E  P A T T E R N  R E C O G N I T I O N  A N 0  D E T E C T I D N I  A N 0  
A N A L Y T I C A L  PROBLEMS I N H E R E N T  TO PERCEPTRONS 
6 0 - 6 0 8 1 5 7  N 6 5 - 1 5 6 6 4  
SENSORY ORGANS I N  A N I M A L  SYSTEMS - ANALOGY F O R  
MANMADE O E T E C T I O N  D E V I C E S  
N A S A - C R - 6 0 4 3 4  N 6 5 - 1 6 0 2 8  
D I AGNOS I S 
X-RAY D I A G N O S I S  - R E V I E W  O F  PROGRESS S I N C E  1941 
A N 0  A P P L I C A T I O N  TO A V I A T I O N  M E D I C I N E  
A b 5 - 8 0 4 0 4  
D I A L  
CHECK-READING ACCURACY AS F U N C T I O N  OF P O I N T E R  
A L I G N M E N T ,  PATTERNING,  AND V I E W I N G  ANGLE 
A 6 5 - 8 0 3 4 2  
C H E C K - R E A D I N G  ACCURACY AND P U A N T I T A T I V E  
I N F O R M A T I O N  C O M B I N E D  I N  S P A C E - S A V I N G  D I S P L A Y  
A 6 5 - 8 0 3 4 3  
D I E T  
D I E T  SURVEY OF QUECHUA I N D I A N S  AT H I G H  A L T I T U D E  I N  
P E R U V I A N  ANOES A 6 5 - 8 0 4 4 9  
U R I C  A C I D  B A L A N C E  AS A F F E C T E O  B Y  S T A R V A T I O N ,  H I G H  
F A T  D I E T S .  AND KETONE I N F U S I O N S  
A b 5 - 8 0 5 1 5  
D I G I T A L  COMPUTER 
F L O A T I N G  P O I N T  AND F I X E D  P O I N T  NUMBER D I S P L A Y  
T R A I N I N G  F O R  ONBOARD D I G I T A L  COMPUTER U S E  I N  
A I R B O R N E  A N 0  S P A C E  V E H I C L E S  
N A S A - T N - 0 - 2 6 3 4  N 6 5 - 1 5 6 1 5  
D I S E A S E  
I O N I Z A T I O N  AND P H Y S I O L O G I C A L  E F F E C T S  OF A I R  I O N S  
A N 0  U S E  I N  TREATMENT O F  D I S E A S E ,  BURNS, A N 0  WOUNDS 
A 6 5 - 8 0 4 9 4  
SYMPTOMSt  D I S E A S E ,  AN0 D E A T H  AS A F F E C T E O  B Y  
WEATHER A 6 5 - 8 0 4 9 6  
C O N T R O L L E D - C L I M A T E  CHAMBER U S E 0  T O  D E T E R M I N E  
E F F E C T  OF V A R Y I N G  C L I M A T I C  FACTORS ON D I S E A S E S  AND 
ABNORMAL C O N D I T I O N S  1 6 5 - 8 0 5 0 4  
B I O C H E M I S T R Y  AND CHEMOTHERAPY OF NERVOUS A N 0  
P S Y C H I C  D I S E A S E S  
J P R S - 2 8 5 2 7  N b 5- 1 5  872 
D I S P L A Y  SYSTEM 
T E S T  P I L O T  V I E W P O I N T  OF AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTS, 
D I S C U S S I N G  F L I G H T  DECK D I S P L A Y S ,  CONTROLS A N 0  
H A N D L I N G  P U A L I T I E S  
CHECK-READING ACCURACY AS F U N C T I O N  OF P O I N T E R  
ALIGNMENT,  P A T T E R N I N G .  AN0 V I E W I N G  ANGLE 
A 6 5 - 1 4 2 2 7  
A 6 5 - 8 0 3 4 2  
C H E C K - R E A D I N G  ACCURACY A N 0  P U A N T I T A T I V E  
I N F O R M A T I O N  C O M B I N E 0  I N  S P A C E - S A V I N G  D I S P L A Y  
665-80343 
S T E R E O S C O P I C  T E L E V I S I O N  P U R S U I T  T R A C K I N G  W I T H  
COMPARISON OF A I D E 0  A N 0  D I R E C T  T R A C K I N G  SYSTEMS 
A 6 5 - 8 0 3 4 5  
I N F O R M A T I O N  P R O C E S S I N G  FROM B R I E F  V I S U A L  D I S P L A Y S  
ASSESSED ON B A S I S  OF P R O B A B I L I S T I C  MOOEL B Y  NEW 
D E T E C T I O N  METHOD A 6 5 - 8 0 3 9 0  
F L O A T I N G  P O I N T  AND F I X E D  P O I N T  NUMBER D I S P L A Y  
T R A I N I N G  FOR ONBOARD D I G I T A L  COMPUTER U S E  I N  
A I R B O R N E  AND SPACE V E H I C L E S  
N A S A - T N - 0 - 2 6 3 4  N 6  5- 1 5 6 1  5 
D I U R N A L  RHYTHM 
D I U R N A L  C Y C L E  OF M I T O T I C  A C T I V I T Y  O F  V A R I O U S  ORGAN 
T I S S U E S  A F T E R  M E C H A N I C A L  I N S U L T  I N  RODENTS 
A 6 5 - 8 0 3 9 5  
S L E E P  I N D U C I N G  HUMORAL SUBSTANCE I N  D I A L Y S A T E  O F  
S L E E P I N G  DONOR A 6 5 - 8 0 4 5 4  
DOG 
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS I N D U C E 0  B Y  L O C A L  
C O O L I N G  W I T H I N  V E R T E B R A L  C A N A L  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS AS F U N C T I O N  OF 
L O C A L  TEMPERATURE CHANGES I N  V E R T E B R A L  C A N A L  
A 6 5 - 8 0 3 2 2  
A 6 5 - 8 0 3 2 3  
P H Y S I C A L  E X E R C I S E  A N 0  R E N A L  F U N C T I O N  - P O S S I B L E  
I N J U R Y  TO K I D N E Y  A F T E R  SEVEREI PROLONGED E X E R C I S E  
A 6 5 - 8 0 3 5 2  
OXYGEN CONSUMPTION AND S O D I U M  R E A B S O R P T I O N  I N  OOG 
K I D N E Y  
R E F L E X  CHANGES OF R E S P I R A T I O N  AND PULMONARY GAS 
EXCHANGE D U R I N G  EXPOSURE OF MAN A N 0  n 0 G  TO H I G H  G 
A 6 5 - 8 0 3 6 2  
A 6 5 - 8 0 3 6 9  
D O S I M E T R Y  
SPACE R A D I O B I O L O G Y  T R A I N I N G  A N 0  O P E R A T I O N S  TO 
M I N I M I Z E  ASTRONAUT R A D I A T I O N  DOSE 
A 6 5 - 1 4 8 3 2  
D R O S O P H I L A  
S U R V I V A L  OF A N I M A L S ,  I N C L U D I N G  M I C E  AND F R U I T  FLY,  
O R O S P H I L A  MELANOGASTER, I N  M A G N E T I C  F I E L D S  OF 
A 6 5- 80 42 5 140.000 OERSTEDS 
M A G N E T I C  F I E L D  E F F E C T  ON F R U I T  F L Y ,  D R O S O P H I L A  
MELANOGASTERv AND 5-37 MOUSE TUMOR C E L L S  
A 6 5 - 8 0 4 6 2  
DRUG 
DRUGS AND PLACEBOS - E F F E C T S  O F  I N S T R U C T I O N S  ON 
PERFORMANCE AND MOO0 UNDER AMPHETAMINE S U L P H A T E  
A N 0  C H L O R A L  H Y D R A T E  W I T H  YOUNG A D U L T  M A L E  
A 6 5 - 8 0 4 4 8  
P H Y S I O L O G I C A L  E F F E C T S  OF DRUGS ON NERVOUS SYSTEM 
OF A N I M A L S  - NEUROPHYSICLOGY 
J P R S - 2 8 4 1 9  N 6 5 -  1 5 0 4 5  
1-9 
E A R  
L I M I T A T I O N S  ON HUMAN A D A P T A B I L I T Y  TO LONG TERM 
SPACE F L I G H T S  A N 0  A P P L I C A B I L I T Y  OF A R T I F I C I A L  
ORGANS, ORUGSt AN0 H Y P O T H E R M I A  D U R I N G  F L I G H T S  
N A S A - C R - 6 0 2 7 3  N 6 5 - 1 5 1 8 7  
ANNOTATED B I B L I O G R A P H Y  O F  F A T I G U E ,  M A L I N G E R I N G ,  
NYSTAGMUS, DRUGS, A N 0  F O R E N S I C  S C I E N C E  
A M - 6 4 - 1 6  N 6 5 - 1 5 3 0 8  
E 
E A R  
E A R - B R A I N  ANALOG E M P L O Y E 0  FOR R E A L - T I M E  V O I C E  
C O M M U N I C A T I O N  I N  MANNED DEEP SPACE F L I G H T  
A 6 5 - B O 5 2 6  
MECHANISM AN0 PROELEMS O F  B I N A U R A L  I N T E R A C T I O N  - 
ANATOMY, PHYSIOLOGYI  AND PSYCHOLOGY 
TRACOR-64-199-U N 6 5 - 1 5 0 3 1  
E A R T H  ATMOSPHERE 
E V O L U T I O N  OF T H E  ATMOSPHERES O F  T H E  E A R T H  A N 0  
P L A N E T S  A 6 5 - 8 0 3 7 0  
THERMAL S Y N T H E S I S  O F  A M I N O  A C I D S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A 6 5 - 8 0 4 7 5  
E C O L O G I C A L  SYSTEM 
L I M I T I N G  FACTORS I N  P H O T O S Y N T H E T I C  Y I E L D  I N  ALGAE 
GROWN UNDER N A T U R A L  E C O L O G I C A L  C O N D I T I O N S  
A 6 5 - 8 0 3 7 7  
ECOLOGY 
ALGAE AN0 MAN - E C O L O G I C A L i  M E D I C A L .   BIOLOGICAL^ 
AN0 I N D U S T R I A L  ASPECTS A 6 5 - 8 0 3 7 4  
NEUROPHYSIOLOGY AND ECOLOGY - PROBLEMS I N  
C Y B E R N E T I C S  
J P R S - 2 7 7 9 2  N 6 5 - 1 4 5 7 8  
R E L A T I O N  OF L I V I N G  ORGANISMS A N 0  I N E R T  UATTER 
W I T H I N  B I O S P H E R E  - ECOLOGY N 6 5 - 1 4 5 8 0  
EOEMA 
A N I M A L  S T U D I E S  ON EDEMA I N  R E L A T I O N  TO K I D N E Y  
D I S E A S E  
N A S A - T T - F - 9 2 4 7  N 6 5 - 1 6 3 0 4  
E L E C T R I C  D I S C H A R G E  
ELECTROMYOGRAPH FOR R E C O R D I N G  O F  E L E C T R I C A L  
MUSCLE D I S C H A R G E  N 6 5 - 1 5 7 2 0  
E L E C T R I C  F I E L D  
6 1 0 - L I K E  STRUCTURES FORMED I N  D I S T I L L E D  WATER 
AN0 ON AGAR GEL I N  E L E C T R I C  F I E L O  
N A S A - T T - F - 9 2 3 9  N 6 5 - 1 5 0 5 7  
E L E C T R O P H O R E S I S  - D I S P L A C E M E N T  OF P A R T I C L E S  I N  
COARSE S U S P E N S I O N S  UNDER I N F L U E N C E  OF EXTERNAL 
E L E C T R I C  F I E L D  N 6 5 -  15  722 
ELECTROCARDIOGRAM 
COMPUTER C A L C U L A T I O N S  FOR I N T E R P R E T A T I O N  OF 
ELECTRCCAROIOGRAM A N 0  VECTORCARDIOGRAM R E S U L T S  
FROM E X E R C I S E  T E S T S  ON A V I A T O R S  
REPT.-3 N 6 5 - 1 5 2 7 7  
E L E C T R O C H E M I C A L  C E L L  
OXYGEN REGENERATION FROM S O L I D  E L E C T R O L Y T I C  
R E D U C T I O N  OF CARBON D I O X I D E  FOR SPACE C A B I N  
ATMOSPHERE 
A I C E  P R E P R I N T  470 A 6 5 - 1 5 3 4 6  
H Y D R O L Y S I S  UNOER SPACE C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE TO REMEDY 
CURRENT-BLOCKING E F F E C T  O F  GAS BETWEEN ELECTRODES 
A I C E  P R E P R I N T  4 7 F  A 6 5 - 1 5 3 9 4  
ELECTRCCHEMICAL C O N C E N T R A T I O N  O F  CARBON D I O X I D E  
FROM C L O S E 0  ATMOSPHERE BY C A R B O N A T I O N  C E L L  
TRANSFER OF GAS I O N S  BETWEEN E L E C T R O D E S  
A I C E  P R E P R I N T  5 4 F  A 6 5 - 1 5 3 9 6  
ELECTROOERMAL RESPONSE 
G A L V A N I C  S K I N  RESPONSE OF D R I V E R S  A N 0  R I S K  O F  
A C C I D E N T S  A 6 5 - 8 0 3 4 7  
S U B J E C T  I N D E X  
BETWEEN T A S K  DEMANDS A N 0  REDUCED SENSORY I N P U T  
A 6 5 - 8 0 5 2 0  
ELECTROENCEPHALOGRAM 
E L E C T R O E N C E P H A L O G R A P H I C  CHANGES I N  M I C E  I N  
WAKE-SLEEP C Y C L E  A 6 5 - 8 0 3 2 9  
BODY TEMPERATURE CHANGES A N 0  E F F E C T  ON 
T H E T A  RHYTHM I N  RAT H I P P O C A M P U S  
A 6 5 - 8 0 3 3 0  
P H Y S I O L O G I C A L  AND M E T A B C L I C  RESPONSE TO 
H Y P E R V E N T I L A T I O N  I N  NORMAL AND A N X I O U S  HUMANS 
A 6 5 - 8 0 4 0 7  
H Y P E R C A P N I C  E F F E C T  ON NCRMAL A N 0  S T I M U L A T E D  
P O T E N T I A L S  OF I N T A C T  AND I S O L A T E D  CEREBRAL CORTEX 
I N  R A B B I T S  A 6 5 - 8 0 4 4 1  
P O S S I B L E  I N J U R Y  FROM U H F  E L E C T R O M A G N E T I C  F I E L O  ON 
ELECTROENCEPHALOGRAM OF CORTEX I N  R A B B I T S  
A 6 5 - 8 0 4 4 2  
ELECTROENCEPHALOGRAPHY 
ELECTROENCEPHALOGRAPH - I N S T R U M E N T  FOR R E C O R D I N G  
E L E C T R I C  A C T I V I T Y  OF B R A I N  N 6 5 -  1 5 7 2 3  
N 6 5 - 1 5 7 2 4  ELECTROENCEPHALOGRAPHY 
ELECTROENCEPHALOSCDPE - I N T R U M E N T  FOR C B S E R V I N G  
E L E C T R I C  A C T I V I T Y  OF B R A I N  ON CATHODE RAY TUBE 
N 6 5 - 1 5 7 2 5  
E L E C T R O L Y T E  M E T A B O L I S M  
P H Y S I O L O G I C A L  A N 0  M E T A B O L I C  RESPONSE T U  
H Y P E R V E N T I L A T I O N  I N  NORMAL AND A N X I O U S  HUMANS 
A 6 5 - 8 0 4 0 7  
E L E C T R O M A G N E T I C  F I E L D  
P O S S I B L E  I N J U R Y  FROM U H F  E L E C T R O M A G N E T I C  F I E L O  ON 
ELECTROENCEPHALOGRAM OF CORTEX I N  R A B B I T S  
A 6 5 - 8 0 4 4 2  
ELECTROMYOGRAM 
ELECTROMYOGRAPH FOR R E C O R D I N G  OF E L E C T R I C A L  
MUSCLE D I S C H A R G E  N 6 5 - 1 5 7 2 0  
E L E C T R O N A R C O S I S  
E L E C T R O N A R C O S I S  
E L E C T R O N I C  E Q U I P M E N T  
B I O E L E C T R I C  APPARATUS 
J P R S - 2 7  11 2 
N 6 5 -  1 5 7 2  1 
N 6  5- 1 5 7  19 
E L E C T R O N I C  MODULE 
H Y D R O L Y S I S  UNDER SPACE C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE TO REMEDY 
C U R R E N T - B L O C K I N G  E F F E C T  O F  GAS BETWEEN ELECTRODES 
A I C E  P R E P R I N T  47F A 6 5 - 1 5 3 9 4  
E L E C T R O P H O R E S I S  
E L E C T R O P H O R E S I S  - D I S P L A C E M E N T  OF P A R T I C L E S  I N  
COARSE S U S P E N S I O N S  UNOER I N F L U E N C E  OF E X T E R N A L  
E L E C T R I C  F I E L D  N 6 5 - 1 5 7 2 2  
E M O T I O N A L  F A C T O R  
P S Y C H O P H Y S I O L O G I C  S T U D I E S  OF PULMONARY V E N T I L A T I O N  
I N  V A R I O U S  E M O T I O N A L  STATES,  E X E R C I S E ,  AND S L E E P  
A 6 5 - 8 0 4 0 1  
ORUGS A N 0  P L A C E B O S  - E F F E C T S  OF I N S T R U C T I O N S  ON 
PERFORMANCE A N 0  M O O 0  UNDER A M P H E T A M I N E  S U L P H A T E  
A N 0  C H L O R A L  H Y D R A T E  W I T H  YOUNG ADULT M A L E  
A 6 5 - 6 0 4 4 8  
B I O L O G I C A L  S E R I E S  I N  D Y N A M I C S  O F  BLOOD C I R C U L A T I O N  
AND E M O T I O N A L  S T R E S S  ON COSMONAUTS D U R I N G  SPACE 
F L I G H T S  
F T O - T T - 6 4 - 5 3 4 / 1 6 2 t 4  N 6  5- 1 4 5 2 6  
E M O T I O N A L  S T R E S S  OF COSMONAUTS D U R I N G  SPACE F L I G H T  
N 6 5 - 1 4 5 2 8  
E N D O C R I N E  S Y S T E M  
P H Y S I O L O G I C  RESPONSES OF MAN E X P O S E 0  TO C O L D  
I N V O L V I N G  NERVOUS, C I R C U L A T O R Y ,  AND E N D O C R I N E  
SYSTEMS A 6 5 - B O 4 9 1  
E L E C T R O P H Y S I O L O G I C A L  E F F E C T S  OF I N T E R A C T I O N  
1-10 
4 
S U B J E C T  I N D E X  E Y E  
ENERGY 
FOOD I N T A K E  AND ENERGY E X P E N D I T U R E  I N  S U B J E C T S  
ENGAGE0 I N  P H Y S I C A L  E X E R C I S E  A b 5 - 8 0 3 1 8  
ENERGY FOR P H Y S I O L O G I C A L  F U N C T I O N S  D E S C R I B E D  AS 
ENERGY A C C U M U L A T I O N  I N  H I G H  ENERGY BONOS 
N A S A - T T - F - 3 0 0  N b 5 - 1 4 9 4 8  
ENERGY SOURCE 
ENERGY SOURCES AND C H E M I C A L  R E A C T I O N S  I N  
P R E B I O L O G I C A L  O R G A N I C  S Y N T H E S I S  
6 6 5 - 8 0 4 7 3  
E N V I R O N M E N T  S I M U L A T I O N  
HUMAN LOCOMOTION I N  S U B G R A V I T Y  S T U O I E O t  U S I N G  
S I M U L A T I O N  MODELS A N 0  Q U A N T I T A T I V E  A N A L Y S I S  OF 
M E C H A N I C S  A b 5 - 1 4 2 2 4  
E N V I R O N M E N T A L  CHAMBER 
C O N T R O L L E D - C L I M A T E  CHAMBER U S E 0  TO D E T E R M I N E  
E F F E C T  OF V A R Y I N G  C L I M A T I C  FACTORS ON D I S E A S E S  AND 
ABNORMAL C O N D I T I O N S  A 6 5 - B O 5 0 4  
E N V I R O N M E N T A L  CONTROL 
OXYGEN E F F E C T  ON R A D I A T I O N  R E S I S T A N C E  OF M I C E  
EXPOSEO T O  I O N I Z I N G  DOSES I N  CONTROLLED 
E N V I R O N M E N T  A 6 5 - 1 4 2 2 5  
C O R N U C O P I A  TWO-GAS ATMOSPHERE U S I N G  STORABLE 
ROCKET B I P R O P E L L A N T S  F O R  L I F E  SUPPORT, I N C L U D I N G  
ATMOSPHERE A N 0  C O N T A M I N A N T  CONTROL 
A b 5 - 1 4 2 3 4  
S P A C E C R A F T  C A B I N  C O N S I D E R I N G  P R E S S U R E *  TYPES OF 
ATMOSPHERE AND F I R E  HAZAROS FROM F L A M M A B L E  
M A T E R I A L  A b 5 - 1 4 8 0 6  
BOSCH PROCESS C L O S E 0  C Y C L E  OXYGEN P R O D U C T I O N  U N I T  
F O R  SPACE A P P L I C A T I O N  
A I C E  P R E P R I N T  4 7 A  A 6 5 - 1 5 3 9 8  
C L I M A T I C  CONTROL O F  OUTDOOR A N 0  INDOOR 
E N V I R O N M E N T S  FOR S U R V I V A L ,  COMFORT, A N 0  THERAPY 
A b 5 - 8 0 5 0 3  
COMPLEX A N I M A L  B E H A V I O R  UNDER F U L L  E N V I R O N M E N T A L  
CONTROL - N E U R O P H Y S I O L O G I C A L  CORRELATES OF 
B E H A V I O R  
N A S A - C R - 5 3 4 7 5  N 6 5 - 1 5 3 7 3  
ENZYME 
S O I L  PHOSPHATASE A N 0  L E U C Y L  A M I N O P E P T I D A S E  
A C T I V I T Y  M E A S U R E 0  B Y  FLUORESCENT ASSAY 
N A S A - C R - 5 0 9 1 9  N b 5 - 1 6 2 1 8  
E N Z Y M E  A C T I V I T Y  
T R Y P S I N  A C T I V I T Y ,  U L T R A V I O L E T  ABSORPTION,  A N 0  -SH 
GROUP R E L E A S E  UPON EXPOSURE TO U L T R A V I O L E T  
I R R A D I A T I O N  A N 0  M A G N E T I C  F I E L D  A b 5 - 8 0 4 3 0  
M A G N E T I C  E F F E C T  ON ENZYME A C T I V I T Y  OF T R Y P S I N  
F O L L O W I N G  P A R T I A L  I N H I B I T I O N  W I T H  EGG WHITE,  
A U T O L Y S I S t  SOYBEAN, U L T R A V I O L E T  R A O I A T I O N I  A N 0  
OIISOPROPYLPHOSPHOROFLUORIOATE A b 5 - 8 0 4 3 1  
E P I N E P H R I N E  
R E A C T I V I T Y  O F  A D I P O S E  T I S S U E  TO E P I N E P H R I N E  A N 0  
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  RATS 
AOAPTEO T O  T U M B L I N G  TRAUMA A b 5 - 8 0 3 3 1  
E P U I L I B R I U M  
M E C H A N I S M  O F  R E C I P R O C A L  A C T I O N  OF V E S T I B U L A R  
APPARATUS I N  C A T S  A b 5 - 8 0 4 3 7  
ERYTHROCYTE 
E R Y T H R O P O I E T I C  S T I M U L A T I N G  FACTOR / E S F /  E F F E C T  ON 
HUMAN S Y N O V I A L  MEMBRANE AND MONOCYTIC L E U K E M I A  
C E L L  GROWTH I N  V I T R O  A 6 5 - 1 4 6 0 7  
L E A D  P O I S O N I N G  - CHANGES I N  MORPHOLOGY AND 
M E T A B O L I S M  OF ERYTHROCYTE O F  HUMAN 
A b 5 - 8 0 3 4 0  
A G G L U T I N A T I O N  O F  HUMAN ERYTHROCYTES EXPOSED T O  
AND C O U L T E R  COUNTER A b 5 - 8 0 4 2 7  
MAGNETIC FIELDS DETERMINED B y  VISUAL INSPECTION 
E S T E R  
S Y N T H E S I S  O F  N U C L E O S I D E S  A N 0  P O L Y N U C L E O T I D E S  W I T H  
METAPHOSPHATE E S T E R S  - 
L I K E  SYSTEM 
B I O L O G I C A L  MOOEL OF V I R U S -  
A b 5 - 8 0 4 8 2  
ETHANOL 
S M A L L  DOSES OF ETHANOL A N 0  E F F E C T  ON D I S T A N C E  
P E R C E P T I O N  I N  HUMANS A 6 5 -  B O 4 0 5  
E V O L U T I O N  
E V O L U T I O N  OF T H E  ATMOSPHERES OF T H E  E A R T H  A N 0  
P L A N E T S  A 6 5 - 8 0 3 7 0  
P R O J E C T I N G  BACKWARD FROM T H E  PRESENT STAGE OF 
E V O L U T I O N  OF B I O S Y N T H E S I S  - I N F O R M A T I O N  TRANSFER 
WITHOUT N U C L E I C  A C I D S  
C O O I N G  T R I P L E T S  I N  E V O L U T I O N  O F  H E M O G L O B I N  AN0 
CYTOCHROMES C GENES A b 5 -  80488 
R O L E  OF L I G H T  I N  E V O L U T I O N  - T R A N S I T I O N  FROM ONE 
QUANTUM TO TWO CUANTA M E C H A N I S M  
6 6 5 - 8 0 4 7 9  
A b 5 - 8 0 4 8 9  
E X E R C I S E  
I N D I V I D U A L  D I F F E R E N C E S  I N  A C R O B A T I C  A C T I V I T Y  - 
C O N S I D E R A T I O N S  I N  T E A C H I N G  AND T R A I N I N G  
E X E R C I S E S  
J P R S - 2 8 2 7 6  N b 5 -  14710 
COMPUTER C A L C U L A T I O N S  FOR I N T E R P R E T A T I C N  OF 
ELECTROCARDIOGRAM AND VECTORCARDIOGRAM R E S U L T S  
FROM E X E R C I S E  T E S T S  ON A V I A T O R S  
REPT.-3 N b 5 - 1 5 2 7 7  
E X P E R I M E N T  D E S I G N  
HUMAN E N G I N E E R I N G  A S P E C T S  OF A S T R O N A U T I C S  AN0 SOME 
E X P E R I M E N T A L  R E S U L T S  6 6 5 - 8 0 4 3 8  
EXPLORER X V I  S A T E L L I T E  
MEASUREMENT OF M E T E O R O I D  E N V I R O N M E N T  FROM EXPLORER 
X V I  S A T E L L I T E  A 6 5 - 8 0 3 9 9  
E X T R A T E R R E S T R I A L  L I F E  
E X P E R I M E N T A L  S Y N T H E S I S  OF N U C L E I C  A C I D  A N 0  P R O T E I N  
T O  TEST B I O C H E M I C A L  E V O L U T I O N A R Y  H Y P O T H E S I S  
665-14529 
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  PRCGRAM U S I N G  GAS 
CHROMATOGRAPHY A N 0  MASS SPECTROMETRY 
Ab 5- 1 5  1 5  3 
SUGGESTED E X P E R I M E N T S  I N  SEARCH FOR 
E X T R A T E R R E S T R I A L  L I F E  I N  SOLAR SYSTEM 
A b 5 - 1 6 0 3 2  
O R I G I N  OF L I F E  I N  NONAQUEOUS S O L V E N T S  AND R E L A T I O N  
TO E X T R A T E R R E S T R I A L  L I F E  A 6 5 - 8 0 3 1 2  
O R G A N I Z E D  ELEMENT D I S T R I B U T I O N  I N  R E L A T I O N  T O  S I Z E  
I N  O R G U E I L  M E T E O R I T E  S U G G E S T I N G  P R I M I T I V E  
L I F E  I N D I G E N O U S  TO M E T E O R I T E S  A b 5 - 8 0 4 4 4  
S I G N I F I C A N C E  A N 0  S T A T U S  OF EXOBIOLOGY / S T U D Y  OF 
E X T R A T E R R E S T R I A L  L I F E /  I N  R E L A T I O N  T O  O R I G I N  OF 
L I F E  A 6 5 - 8 0 5 0 8  
R A D I O I S O T O P I C  B I O C H E M I C A L  PROBE FOR 
E X T R A T E R R E S T R I  A L  L I F E  
NAS A-CR-5 5 5 2 9  N b 5 - 1 6 2 7 6  
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  I N S T R U M E N T A T I O N  - 
M U L T I V A T O R  
N A S A - C R - 5 1 0 9 6  N b 5 -  1 6 3 2 8  
E Y E  
HUMAN C H O R I O R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
NUCLEAR D E T O N A T I O N S  A b 5 - 1 4 2 4 0  
PROLONGED EXPOSURE OF DCGS TO H I G H  OXYGEN 
ENVIRONMENT R E S U L T I N G  I N  R E T I N A L  OETACHMENT A N 0  
OTHER SEVERE OCULAR DAMAGE A 6 5 -  1 4 3 8 5  
C O M B I N E 0  E F F E C T S  OF OXYGEN T O X I C I T Y  AND H I G H  
G R A V I T Y  S T R E S S E S  ON R E T I N A L  DAMAGE I N  A N I M A L S  
A b 5 -  1 4 3 8 6  
P H O T O C H E M I C A L  R E A C T I O N S  I N  S K I N  A N 0  E Y E  A N 0  H E A T  
E F F E C T S  OF S U N L I G H T  ON HUMAN BODY 
A b 5 - 8 0 4 9 2  
1-11 
E Y E  O D M I N A N C E  S U B J E C T  I N D E X  
E Y E  D O M I N A N C E  
TEMPORAL PARAMETERS OF B I N O C U L A R  R I V A L R Y  
A 6 5 - 8 0 4 0 6  
E Y E  MOVEMENT 
F O V E A L  AND PARAFOVEAL S n M U L I  E F F E C T  I N  E L I C I T I N G  
F U S I O N  MOVEMENTS I N  L I G H T  ADAPTED E Y E S  
A 6 5 - 8 0 5 0 9  
F 
F A T I G U E  
ANNOTATED B I B L I O G R A P H Y  O F  F A T I G U E ,  M A L I N G E R I N G ,  
NVSTAGMUSr  DRUGS, AND F O R E N S I C  S C I E N C E  
A M - 6 4 - 1 6  N 6 5 - 1 5 3 0 8  
F A T I G U E  / B I D L I  
C R I T I C A L  F L I C K E R  FREQUENCY I N F L U E N C E D  B Y  R E P E A T E D  
MEASUREMENT AND I N T E R V A L  BETWEEN S E S S I O N S  
A 6 5 - 8 0 4 5 6  
F E A R  OF F L Y I N G  
T R A V E L I N G  PREFERENCE, F L Y I N G  E X P E R I E N C E  A N 0  SEX 
D I F F E R E N C E S  R E L A T E D  TO D E T A I L S  EXPRESSED I N  
A I R C R A F T  ORAWINGS 1 6 5 - 8 0 4 5 8  
F E C E S  
A E R O B I C  A N 0  A N A E R O B I C  M I C R O F L O R A  OF HUMAN F E C E S  
U S I N G  SPACE-TYPE D I E T S  
AMRL-TR-64-107 N 6 5 - 1 4 8 2 9  
F I R E  P R E V E N T I O N  
SPACECRAFT C A B I N  C O N S I D E R I N G  PRESSUREI TYPES OF 
ATMOSPHERE bND F I R E  HAZARDS FROM FLAMMABLE 
M A T E R 1  A L  A 6 5 - 1 4 8 0 6  
F I S H  
M A G N E T I C  F I E L D  E F F E C T  ON C E N T R A L  NERVOUS SYSTEM I N  
B I R O t  F I S H ,  A N 0  MAMMAL A 6 5 - 8 0 4 2 4  
F L A S H  B L I N D N E S S  
F L A S H  B L I N D N E S S  DUE TO R A D I A T I O N  FROM NUCLEAR 
E X P L O S I O N  
N A D C - H L - 6 4 1 2  N 6 5 - 1 5 7 1 0  
F L I G H T  F I T N E S S  
- U S E  O F  P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCDMHCDATION AND A C C E L E R A T I O N  STRESS TOLERANCE 
I N  AIRCREW A 6 5 - 8 0 3 1 9  
F L I G H T  INSTRUMENT 
T E S T  P I L O T  V I E W P O I N T  O F  AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  T O  CURRENT COMMERCIAL TRANSPORTSI 
D I S C U S S I N G  F L I G H T  DECK D I S P L A Y S .  CONTROLS A N 0  
H A N D L I N G  Q U A L I T  I ES A b 5 - 1 4 2 2 7  
P R E D I C T I V E  I N F O R M A T I O N  I N S T R U M E N T A T I O N  AS A I D  TO 
J E T  A I R C R A F T  T A K E O F F S  A 6 5 - 1 5 4 3 4  
FL I G H T  S I  MUL AT I O N  
O P T I M A L  CONTROL O F  HUMAN C E N T R I F U G E  U S E D  TO 
S I M U L A T E  SUDDEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M B I N E D  V A R I A T I O N A L  C A L C U L U S  AND PHASE P L A N E  
A N A L Y S I S  A 6 5 - 1 4 9 6 3  
F L I G H T  S I M U L A T O R  
P H Y S I O L O G I C A L  T E S T S  ON P I L O T S  O P E R A T I N G  F L I G H l  
S I M U L A T O R  
AM-64- 1 8  N 6 5 - 1 5 2 0 9  
F L I G H T  T E S T  
HUMAN E N G I N E E R I N G  ASPECTS O F  A S T R O N A U T I C S  A N 0  SOME 
EX P E R 1  MENTAL R E S U L T S  A 6 5 - 8 0 4 3 8  
F L I G H T  T R A I N I N G  
AERIAL GUNNERY. Low LEVEL FLIGHT, AND NAVIGATION 
T R A I N I N G  FOR H E L I C O P T E R  O P E R A T I O N S  
FLOW R A T E  
H E A T  TRANSFER F L U I D S  
COMPARED I N  TERMS OF 
POWER REQUIREMENTS 
A I C E  P R E P R I N T  5 4 C  
FLUORESCENCE 
S O I L  PHOSPHATASE AND 
A C T I V I T Y  MEASURE0 BY 
N A S A - C R - 5 0 9 1 9  
N 6 5 - 1 5 7 3 8  
I N  C O L D  P L A T E  H E A T  EXCHANGER 
R E L A T I V E  FLOW A N 0  P U M P I N G  
1 6 5 - 1 5 2 5 3  
L E U C Y L  A M I N O P E P T I D A S E  
FLUORESCENT A S S A Y  
N 6 5 - 1 6 2 7 8  
F L Y I N G  PERSONNEL 
U S E  OF P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCOMMOOATION A N 0  A C C E L E R A T I O N  S T R E S S  TOLERANCE 
I N  AIRCREW A 6 5 -  80 3 19 
T U B E R C U L O S I S  I N  F L Y I N G  PERSONNEL OF P O L I S H  A I R  
FORCE - FACTORS I N  DEVELOPMENT AND TREATMENT 
A 6  5 - 8 0 4 4  5 
HANDBOOK OF A V I A T I O N  S T A T I S T I C S  
A 6 5 - 8 0 5 3 2  
I N V E S T I G A T I O N  OF CARDIOVASCULAR,  NEUROLOGICALI  
PULMONARY, V I S I O N ,  AUDITORY.  AND B I O C H E M I C A L  
SYSTEMS F O R  STUDY OF A G I N G  I N  A V I A T I O N  PERSONNEL 
AM-64-1  N 6 5 - 1 5 1 6 9  
FREON 
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S ,  
O C C U P A T I O N A L  H A Z A R D  V I B R A T I O N  DAMAGE T O  T I S S U E S I  
V I B R A T I O N  ABSORBERS FOR WORKER P R D T E C T I O N v  AND 
FREON GAS T O X I C O L O G Y  
J P R  S-2  E 7 2  1 N 6 5 - 1 6 2 0 7  
FREQUENCY RESPONSE 
RESPONSES TO A C O U S T I C  S T I M U L I  FROM FREQUENCY-  
S E L E C T I V E  S I N G L E  U N I T S  I N  E I G H T H  N E R V E  O F  GREEN 
FROG A 6  5- 15 77 3 
F U N C T I O N  T E S T  
H E A R T  M I N U T E  VOLUME AS Q U A D R A T I C  F U N C T I O N  O F  
OXYGEN U P T A K E  I N  NORMAL MEN D U R I N G  P H Y S I C A L  
EXERC I S E  A 6 5 - 8 0 4 0 3  
G 
G FORCE 
R E F L E X  CHANGES OF R E S P I R A T I O N  AND PULMONARY GAS 
EXCHANGE D U R I N G  EXPOSURE OF MAN AND DOG TO H I G H  G 
A 6 5 - 8 0 3 6 9  
G A S  CHROMATOGRAPHY 
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  PROGRAM U S I N G  GAS 
CHROMATOGRAPHY A N 0  MASS SPECTROMETRY 
A b 5 -  15  153 
G A S  EXCHANGE 
C U L T U R E  T E C H N I Q U E  AND E N V I R O N M E N T A L  F A C T O R S  I N  
U S I N G  ALGAE FOR P H O T O S Y N T H E T I C  GAS EXCHANGE 
A 6 5 - 8 0 3 7 8  
G E L  
6 1 0 - L I K E  STRUCTURES FORMED I N  D I S T I L L E D  WATER 
AND ON AGAR G E L  I N  E L E C T R I C  F I E L D  
N A S A - T T - F - 9 2 3 9  N 6 5 - 1 5 0 5 7  
G E N E T I C  CODE 
M A G N E T I C  F I E L D  E F F E C T  ON G E N E T I C  CODE OF HOUSE 
A b 5 - 8 0 4 1 5  
R E C O G N I T I O N  OF H E R E D I T A R Y  ORDER I N  P R I M I T I V E  
C H E M I C A L  SYSTEMS. H E R E D I T A R Y  T R A N S F E R  I N  
COPOLYMERS 
C O O I N G  T R I P L E T S  I N  E V O L U T I O N  OF H E M O G L O B I N  A N 0  
CYTOCHROMES C GENES A 65- 80488 
A b  5-80487 
G E O C H E M I S T R Y  
A M I N O  A C I D S  A N 0  U R E A  I N  M E T E O R I T E S  - G E O C H E M I C A L  
A N 0  A B I O G E N E T I C  A S P E C T S  A 6 5 - 8 0 4 7 1  
G E O M A G N E T I C  E F F E C T  
B I B L I O G R A P H Y  OF B I O L O G I C A L  E F F E C T  O F  S T A T I C  AND 
E A R T H  M A G N E T I C  F I E L D S  AS R E L A T E D  TO L I V I N G  T I S S U E  
A N 0  C L I N I C A L  A P P L I C A T I O N  A 6 5 - 8 0 4 3 4  
G E O M A G N E T I C  F I E L O  
P H Y S I C A L  PROPERTY OF M A G N E T I C  AND G E O M A G N E T I C  
F I E L D S  AND RESPONSES OF B I O L O G I C A L  S P E C I M E N  
A 6 5 - 8 0 4 1 0  
O R I E N T A T I O N  OF P L A N A R I A N S  A N 0  S N A I L S  T O  A R T I F I C I A L  
M A G N E T I C  F I E L D S  A P P R O X I M A T I N G  M A G N E T I C  F I E L D  OF 
E A R T H  A b 5 - 8 0 4 3 2  
M E C H A N I S M S  F O R  N A V I G A T I O N  O F  M I G R A T I N G  B I R D S  
P O S S I B L Y  A P P L I C A B L E  TO G U I D A N C E  O F  M I S S I L E S  
A 6 5 - 8 0 4 3 3  
1-12 
. 
S U B J E C T  I N D E X  HEAT-TRANSFER C O E F F I C I E N T  
GERM1 N I T 1  ON 
I N H I B I T I O N  OF S E E D  G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME B Y  R A D I A T I O N  A N 0  C H E M I C A L  
S T I M U L U S  A b 5 - 8 0 3 5 4  
GLAUCOMA 
P H Y S I C A L  E X E R C I S E  E F F E C T  ON I N T R A O C U L A R  T E N S I O N  AS 
R E L A T E D  T O  OPEN ANGLE GLAUCOMA A b 5 - 8 0 3 8 5  
GLUCOSE 
STROKE VOLUME AND C A R D I A C  OUTPUT A F T E R  SMOKING I N  
P O S T P R A N D I A L  AND I N  F A S T I N G  S T A T E  I N  R E L A T I O N  TO 
GLUCOSE I N T A K E  A 6 5 - 8 0 4 4 1  
C A T A L Y T I C  O E C O M P O S I T I O N  OF GLUCOSE I N  AQUEOUS 
S O L U T I O N  B Y  THERMAL P R O T E I N O I D S  
N A S A - C R - 6 0 5 6 9  N b 5 - 1 6 3 1 9  
G R A V I T A T I O N A L  E F F E C T  
D Y N A M I C S  O F  BLOOD C I R C U L A T I O N  PARAMETERS OF 
C E R E B R A L  VASCULAR SYSTEM O U R I N G  L O N G I T U D I N A L  
G R A V I T A T I O N A L  LOAOS N b 5 - 1 4 5 2 7  
G R A V I T A T I O N A L  S T R E S S  E F F E C T  ON A R T E R I A L  WALL 
J P R S - 2 8 4 1 6  N b 5 - 1 5 3 5 3  
G R A V I T A T I O N A L  AND R A D I A T I O N  E F F E C T S  ON U N I C E L L U L A R  
ORGANISMS AND M I C R O S C O P I C  T E C H N I Q U E S  FOR 
O B S E R V I N G  L I V I N G  C E L L S  
NA S A-C R-5 1799 
GROWTH HORMONE E F F E C T  ON P L A N T  DEVELOPMENT I N  
ABSENCE O F  G R A V I T A T I O N A L  E F F E C T S  
N A S A - C R - 5 3 4 0 5  N b 5 - 1 5 3 6 9  
R A D I A T I O N  E F F E C T S  ON P L A N T S  AND G R A V I T Y  E F F E C T S  ON 
A N I M A L  O R G A N I S M S  
J P R S - 2 8 4 0 5  N 6 5 - 1 5 6 1 6  
N b 5 -  1 5  368 
G R A V I T Y  
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  A N 0  P H Y S I O L O G I C b L  
PROCESSES N b 5 - 1 5 5 3 8  
E F F E C T S  G F  G R A V I T A T I O N  I N  F G R M A T I O N  O F  F U N C T I O N  
OF O R G A N I S M  N b 5 - 1 5 6 7 9  
G R A V I T Y  C E N T E R  
I N F L U E N C E  OF P R E S S U R I Z E D  S U I T  ON G R A V I T Y  C E N T E R S  
AND I N E R T I A  MOMENTS OF HUMAN BODY 
N A - 6 4 - 5 2 1  N b 5 - 1 5 7 8 8  
GROWTH 
C U L T U R I N G  O F  A L G A E  - PROBLEMS OF GROWTH AN0 
C U L T U R E  T E C H N I Q U E  A b 5 - 8 0 3 7 6  
R O T A T I C N A L  D I F F U S I O N  I N  M A G N E T I C  F I E L D  AS R E L A T E D  
TO B I O L O G I C A L  GROWTH AND M E T A B O L I C  PROCESSES 
A b 5 - 8 0 4 1 3  
GROWTH R A T E  O F  M I C E  O F  D I F F E R E N T  AGES EXPOSED TO 
HOMOGENEOUS AND INHOMOGENEOUS M A G N E T I C  F I E L D S  
A b 5 - 8 0 4 1 6  
GROWTH R A T E  AND M A G N E T I C  MAGNETOTROPIC RESPONSE OF 
P L A N T S  EXPOSED TO M A G N E T I C  F I E L D S  
A b 5 - 8 0 4 2 2  
B A R L E Y  SEED, HORDEUM D I S T R l C H U M r  GROWTH R A T E  AS 
A F F E C T E D  BY M A G N E T I C  F I E L D S  A b 5 - 8 0 4 2 3  
I N H I B I T I O N  OF B A C T E R I A I  S E R R A T I A  MARCESCENS AND 
STAPHYLOCOCCUS AUREUSI I N  M A G N E T I C  F I E L D S  OF H I G H  
P A R A M A G N E T I C  STRENGTH A 6 5 - 8 0 4 2 8  
I N H I B I T I O N  OF 8 A C T E R I A L v  STAPHYLOCOCCUS AUREUS. 
S A R C I N A  L U T E A ,  AN0 E S C H E R I C H I A  C O L I ,  GROWTH 
I N  HOMOGENEOUS M A G N E T I C  F I E L D S  A b 5 - 8 0 4 2 9  
S Y N T H E T I C  A C T I V I T Y  D U R I N G  NONSYNCHRONIZED GROWTH 
CHLORELLA.  S E P A R A T E D  I N T O  AGE GROUPS B Y  F R A C T I O N A L  
C E N T R I  F U G A 1  I O N  A b 5 - 8 0 5 0 5  
GROWTH HORMONE E F F E C T  ON P L A N T  DEVELOPMENT 1 N  
ABSENCE OF G R A V I T A T I O N A L  E F F E C T S  
N A S A - C R - 5 3 4 0 5  N b 5 - 1 5 3 6 9  
G U I N E A  P I G  
R A O I A T I O N  P R O T E C T I O N  O F  S K I N  O F  G U I N E A  P I G  W I T H  
C Y S T E A M I N E  A b 5 - 8 0 3 5 1  
GUNNERY T R A I N I N G  
A E R I A L  GUNNERY, LOW L E V E L  F L I G H T ,  A N 0  N A V I G A T I O N  
T R A I N I N G  FOR H E L I C O P T E R  O P E R A T I O N S  
N b 5 -  1 5 1  38 
GUSTATORY P E R C E P T I O N  
PROLONGED I N H A L A T I O N  OF OXYGEN AND E F F E C T  ON HUMAN 
T A S T E  S E N S A T I O N  AND R E L A T I O N  TO H I G H  A L T I T U D E  
F L Y I N G  A b 5 - 8 0 3 9 6  
GYNECOLOGY 
V I B R A T I O N  E F F E C T  AND I N C I D E N C E  O F  GYNECOLOGIC 
C O M P L A I N T S  I N  F E M A L E  V E H I C L E  OPERATORS 
A 6 5 - 8 0 4 4 6  
H 
HEAD MOVEMENT 
U T R I C U L A R  F U N C T I O N  S T U D I E D  E X P E R I M E N T A L L Y  
I N  R A B B I T S  B Y  I N D U C I N G  A C T I O N  P O T E N T I A L  OF 
U T R I C U L A R  NERVE W I T H  L I N E A R  A C C E L E R A T I O N  
A b 5 - 8 0 3 3 4  
HEART 
TEMPORARY C A R D I A C  HYPERTROPHY I N D U C E D  E Y  H Y P O X I A  
D U R I N G  H I G H  A L T I T U D E  S I M U L A T I O N  
A b 5 - 8 0 4 4 3  
C A R D I A C  S U P P L Y  OF S U B S T R A T E S  I N  HUMAN AT REST, 
D U R I N G  P H Y S I C A L  WORK* AND D U R I N G  RECOVERY 
A b 5 - 8 0 4 5 1  
OXYGEN AND CARBON D I O X I D E  PRESSURES, P e e  STANDARD 
B I C A R B O N A T E  AND B A S E  EXCESS I N  HUMAN CORONARY 
VENOUS BLOOD A T  REST, DURING,  AND A F T E R  P H Y S I C A L  
WORK 6 6 5 - 8 0 4 5 2  
O X I D A T I V E  M E T A B O L I S M  OF HUMAN HEART A T  R E S T  A N 0  I N  
A b 5 - 8 0 4 5 3  D I F F E R E N T  WORK C O N D I T I O N S  
M Y O C A R O I A L  L I P I D S  O F  R A T  F O L L O H I N G  I N T E N S E  
MUSCULAR WORK A b 5 -  8 0 5  13 
HUMAN V I S U A L  A N A L Y Z E R  A N 0  E L E C T R O N I C  M L D E L  OF 
H E A R T  - B I O P H Y S I C S  AND PSYCHOLOGY 
J P R S - 2 8 2 3 4  N b 5 - 1 4 1 4 7  
I N F L U E N C E  OF PROLONGED W E I G H T L E S S N E S S  GN 
A U T O M A T I S M  OF C A R D I A C  MUSCLE AND A S S O C I A T E D  
A M P L I F I C A T I O N  OF TONUS OF VAGUS NERVE 
N 6 5 - 1 5 4 4 5  
HEART F U N C T I O N  
W E I G H T L E S S N E S S  E F F E C T S  ON C I R C U L A T O R Y  F U N C T I O N S  
FOR V A R I O U S  A C T I V I T Y  L E V E L S  D E T E R M I N E D  FROM SPACE 
SIMULATOR,  B E 0  REST A N 0  MANNED F L I G H T  S T U D I E S  
A b 5 -  1 4 5 2 8  
C A R O T I D  S I N U S  BARORECEPTOR R E F L E X  E F F E C T S  UPON 
M Y O C A R O I A L  C O N T R A C T I L I T Y  A b 5 - 8 0 3 9 1  
HEART R A T E  
E L E C T R O P H Y S I O L O G I C A L  E F F E C T S  O F  I N T E R A C T I O N  
BETWEEN T A S K  DEMANDS A N 0  R E D U C E 0  SENSORY I U P U T  
A b 5 - 8 0 5 2 0  
H E A T  A C C L I M A T I Z A T I O N  
P H Y S I O L O G I C A L  RESPONSES F A C I L I T A T I N G  H E A T  
A C C L I M A T I Z A T I O N  A b 5 - 8 0 4 9 0  
H E A T  E F F E C T  
P H O T O C H E M I C A L  R E A C T I O N S  I N  S K I N  AND E Y E  A N 0  H E A l  
E F F E C T S  OF S U N L I G H T  ON HUMAN BODY 
A 6 5 - 8 0 4 9 2  
H E A T  EXCHANGER 
THREE-MAN S P A C E S U I T  V E N T I L A T O R  C O N S I S T I N G  O F  H E A T  
EXCHANGER AND H E R M E T I C  COMPRESSOR 
A 6 5 - 1 5 6 0 5  
B A C T E R I O L O G I C A L  P O T A B I L I T Y  OF WATER CONDENSATES 
FROM H E A T  EXCHANGES OF P R E S S U R I Z E D  S U I T S  
SAM-TOR-64-66 N b 5 - 1 6 2 9 9  
HEAT-TRANSFER C O E F F I C I E N T  
H E A T  TRANSFER F L U I D S  I N  C O L D  P L A T E  H E A T  EXCHANGER 
COMPARE0 I N  TERMS OF R E L A T I V E  FLOW AND P U M P I N G  
POWER R E Q U I R E M E N T S  
A I C E  P R E P R I N T  5 4 C  A b 5 -  1 5 2 5  3 
1-13 
H E L I C O P T E R  S U B J E C T  I N D E X  
H E L I C O P T E R  
A E R I A L  GUNNERY, LOW L E V E L  F L I G H T ,  A N 0  N A V I G A T I O N  
T R A I N I N G  FOR H E L I C O P T E R  O P E R A T I O N S  
N 6 5 - 1 5 7 3 8  
H E  HOG L O B  I N 
COOING T R I P L E T S  I N  E V O L U T I O N  OF H E M O G L O B I N  A N 0  
CYTOCHROMES C GENES ~ 6 5 - a 0 4 8 8  
H I G H  A L T I T U O E  
D I E T  SURVEY O F  PUECHUA I N D I A N S  AT H I G H  A L T I T U D E  I N  
P E R U V I A N  ANDES A 6 5 - 8 0 4 4 9  
P H Y S I C L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  OF H I G H  
A L T I T U D E  EXPOSURE A 6 5 - 8 0 4 9 3  
PATHOLOGIC AND P H Y S I O L O G I C  E F F E C T  ON MAN E X P O S E 0  
TO H I G H  A L T I T U D E  A 6 5 - 8 0 4 9 9  
H I G H  A L T I T U O E  F L Y I N G  
PROLONGED I N H A L A T I O N  O F  OXYGEN AND E F F E C T  ON HUMAN 
T A S T E  S E N S A T I O N  A N 0  R E L A T I O N  TO H I G H  A L T I T U D E  
F L Y I N G  A b 5 - 8 0 3 9 6  
H I G H  A L T I T U D E  T E S T I N G  
B O D Y - C H A R A C T E R I S T I C S  E F F E C T  ON HUMAN TEMPERATURE 
RESPONSES TO H I G H  A L T I T U D E  COLD 
b o - 4 2 2 5 8 8  N 6 5 - 1 5 1 2 9  
H I G H  G R A V I T Y  ENVIRONMENT 
C O M B I N E 0  EFFECTS O F  OXYGEN T O X I C I T Y  A N 0  H I G H  
G R A V I T Y  STRESSES ON R E T I N A L  DAMAGE I N  A N I M A L S  
A 6 5 - 1 4 3 8 6  
H I G H  PRESSURE OXYGEN 
CONVULSIONS CAUSED BY H I G H  PRESSURE OXYGEN / OHP/  
A N 0  R E L A T I O N S H I P  TO P A R A L Y S I S  A 6 5 - 1 4 2 3 3  
H I G H  TEMPERATURE 
THERMAL S Y N T H E S I S  O F  A M I N O  A C I D S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A 6 5 - 8 0 4 7 5  
THERMAL POLYCONDENSATION OF F R E E  A M I N O  A C I D S  W I T H  
POLYPHOSPHORIC A C I  0 165-80481 
H I G H  TEMPERATURE ENVIRONMENT 
H I G H  TEMPERATURE R E S I S T A N C E  O F  GERMFREE R A T S  I N  
CLOSED ENVIRONMENT* N O T I N G  K I D N E Y  DAMAGE E F F E C T S  
A 6 5 - 1 4 3 8 3  
P H Y S I C A L  WORK PERFORMANCE AS A F F E C T E D  B Y  
ENVIRONMENTAL C O N D I T I O N S  A 6 5 - E 0 3 2 1  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS I N D U C E D  BY L O C A L  
C O O L I N G  W I T H I N  VERTEBRAL C A N A L  A 6 5 - 8 0 3 2 2  
S E N S I T I V I T Y  TO HEAT A N 0  COLD O F  SUMMER A N 0  W I N T E R  
RREFERRERS R E F L E C T E D  THROUGH BLOOD PRESSURE 
A N 0  S K I N  TEMPERATURE D I F F E R E N C E S  
A 6 5 - 8 0 3 5 0  
P H Y S I O L O G I C A L  RESPONSES F A C I L I T A T I N G  H E A T  
A C C L I M A T I Z A T I O N  A 6 5 - 8 0 4 9 0  
P A T H O L O G I C  AN0 P H Y S I O L O G I C  E F F E C T S  OF H E A T  
EXPOSURE I N  MAN A 6 5 - 8 0 4 9 7  
N U T R I T I O N A L  R E Q U I R E M E N T S  I N  HOT A N 0  C O L D  
ENVIRONMENTS AS R E L A T E D  TO AGE 665-80500 
T I M E  CCURSE OF D E C L I N E  I N  S W E A T I N G  PRODUCED BY 
I M M E R S I O N  I N  WARM YATER A 6 5 - 8 0 5 1 0  
H I S T O L O G Y  
C O S M I C  R A D I A T I O N  E F F E C T  ON HUMAN S K I N ,  P R I M A R I L Y  
TOPOGRAPHICAL L O C A L I Z A T I O N  AN0 H I S T O L O G I C A L  
CHANGES A 6 5 - 1 4  5 7 4  
C Y T O K I N E T I C  RESPONSES OF MONOLAYERS O F  E P I T H E L I A L  
C E L L S  TO PROTON I R R A D I A T I O N  AT D I F F E R E N T  DOSAGE 
L E V E L S  A 6 5 -  14 804 
INFLAMMATORY A N 0  D E G E N E R A T I V E  L E S I O N S  I N  
APPARENTLY NORMAL S Q U I R R E L  MONKEYS 
NA S A - C R - 6 0 1 9 3  N 6 5 - 1 5 1 3 9  
H I S T O R Y  
H I S T O R Y  OF B I O G E N E T I C  A N 0  A B I O G E N E T I C  T H E O R I E S  
A 6 5 - 8 0 4 7 0  
HORMONE 
GROWTH HORMONE E F F E C T  ON P L A N T  DEVELOPMENT I N  
ABSENCE OF G R A V I T A T I O N A L  E F F E C T S  
N A S A - C R - 5 3 4 0 5  N 6 5 - 1 5 3 6 9  
HORMONE M E T A B O L I S M  
BOUND A N 0  F R E E  C O R T I C O S T E R O I D  I N  PLASMA OF TWO 
S U B S P E C I E S  OF DEER M I C E ,  PEROMYSCUS M A N I C U L A T U S I  
A F T E R  EXPOSURE TO LOW A M B I E N T  TEMPERATURE 
I D E N T I F I E D  THROUGH CHROMATOGRAPHY 
A 6 5 - 8 0 5 1 1  
HUMAN B E H A V I O R  
BODY R E A C T I O N S  TO PROLONGED C O R I O L I S  A C C E L E R A T I O N  
A 6 5 - 8 0 3 9 7  
M U L T I P L E - C H O I C E  D E C I S I O N  B E H A V I O R  I N F L U E N C E D  BY 
TWO D I F F E R E N T  P A Y O F F  F U N C T I O N S  A 6 5 - B O 5 1 4  
E F F E C T  OF P H Y S I C A L  C O N D I T I O N I N G  ON HUMAN B E H A V I O R  
BEFORE A N 0  A F T E R  S U F F E R I N G  M Y O C A R D I A L  I N F A R C T I O N  
AM-64-2  N 6 5 - 1 6 1 6 1  
N A T U R A L  A N 0  S O C I A L  ASPECTS I N  HUMAN PSYCHOLOGY 
F T O - T T - 6 4 - 6 5 /  1 N 6 5 - 1 6 2 8 7  
HUMAN BODY 
C O S M I C  R A D I A T I O N  E F F E C T  ON HUMAN S K I N ,  P R I M A R I L Y  
T O P O G R A P H I C A L  L O C A L I Z A T I O N  A N 0  H I S T O L O G I C A L  
CHANGES A 6 5 - 1 4 5 7 4  
R E G U L A T I O N  A N 0  CONTROL I N  B I O L O G I C A L  SYSTEMS 
M O D E L I N G  BODY B Y  D Y N A M I C  NETWORKS 
A b 5 - 1 5 8 6 3  
NEUROOYNAMICS OF HUMAN A U D I T O R Y  SYSTEM 
J P R S - 2 8 3 0 8  N 6 5 -  14748 
A E R O B I C  A N 0  A N A E R O B I C  M I C R O F L O R A  OF HUMAN F E C E S  
U S I N G  SPACE-TYPE D I E T S  
A M R L - T R - 6 4 - 1 0 7  N 6 5 - 1 4 8 2 9  
S T R O N T I U M  85 A N 0  S T R O N T I U M  90 I N  HUMAN BODY - 
B I O P H Y S I C S  A N 0  NUCLEAR M E D I C I N E  
U C L  A- 1 2 - 5 3 8  N 6 5 - 1 4 9 8 8  
PERSONAL H Y G I E N E  OF ASTRONAUT - F U N C T I O N  OF HUMAN 
S K I N  A N 0  I T S  I N F L U E N C E  ON V I T A L  PROCESSES 
N 6 5 - 1 5 1 7 3  
E F F E C T S  OF G R A V I T A T I O N  I N  F O R M A T I O N  O F  F U N C T I O N  
OF O R G A N I S M  N 6 5 - 1 5 6 7 9  
I N F L U E N C E  OF P R E S S U R I Z E 0  S U I T  ON G R A V I T Y  CENTERS 
A N 0  I N E R T I A  MOMENTS OF HUMAN BODY 
N A - 6 4 - 5 2 7  N 6 5 - 1 5 7 8 8  
R A D I A T I O N  E F F E C T S  I N  MAN A N 0  A N I M A L  O R G A N I S M  
H Y - 8 3 6  13  N 6 5 - 1 5 8 6 0  
V I B R A T I O N  E F F E C T S  ON HUMANS AND A N I M A L S ,  
O C C U P A T I O N A L  HAZARO V I B R A T I O N  DAMAGE t C  T I S S U E S ,  
V I B R A T I O N  ABSORBERS FOR WORKER P R O T E C T I O N ,  A N 0  
FREON GAS T O X I C O L O G Y  
J P R S - 2 8 7 2 1  N 6 5 - 1 6 2 0 7  
HUMAN C E N T R I F U G E  
O P T I M A L  CONTROL OF HUMAN C E N T R I F U G E  U S E D  TO 
S I M U L A T E  SUOOEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M 8 I N E O  V A R I A T I O N A L  C A L C U L U S  A N 0  P H A S E  P L A N E  
A N A L Y S I  S A 6 5 -  14963 
BODY R E A C T I O N S  TO PROLONGED C O R I O L I S  A C C E L E R A T I O N  
A 6 5 - 8 0 3 9 7  
HUMAN E N G I N E E R I N G  
L I G H T  A T T A C K  A N 0  F I G H T E R  BOMBER P I L O T S  PROBLEMS 
CONCERNING P I L O T  COMFORTI E F F I C I E N C Y  A N 0  S U R V I V A L ,  
F L I G H T  S A F E T Y  A N 0  COMBAT E F F E C T I V E N E S S  
A 6 5 - 1 4 2 2 6  
T E S T  P I L O T  V I E W P O I N T  OF AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTS. 
D I S C U S S I N G  F L I G H T  DECK D I S P L A Y S .  CONTROLS A N 0  
H A N D L I N G  P U A L I T I E S  A 6 5 - 1 4 2 2 7  
OYNA SOAR A N 0  S I M I L A R  PROGRAMS L I F E  S C I E N C E  
1-14 
S U B J E C T  I N D E X  H Y P D T H E R U I A  
REQUIREMENTSI  D I S C U S S I N G  X - 2 0  C O C K P I T  DESIGN,  
P I L O T  PRESSURE S U I T S ,  M E D I C A L  M O N I T O R I N G I  P I L O T  
S E L E C T I O N  AND E V A L U A T I O N  A b 5 - 1 4 2 2 8  
AEROSPACE M E D I C A L  AND B I O E N G I N E E R I N G  
C O N S I D E R A T I O N S  I N  M-2 L I F T I N G  BODY RESEARCH 
V E H I C L E ,  D I S C U S S I N G  P R O T E C T I V E  EQUIPMENT. E S C A P E  
A N 0  M E D I C A L  M O N I T O R I N G  SYSTEMS A b 5 - 1 4 2 2 9  
CHECK-READING ACCURACY AS F U N C T I O N  OF P O I N T E R  
ALIGNMENT,  PATTERNING,  AND V I E W I N G  ANGLE 
A b 5 - 8 0 3 4 2  
CHECK-READING ACCURACY AND Q U A N T I T A T I V E  
I N F O R M A T I O N  C O M B I N E 0  I N  S P A C E - S A V I N G  D I S P L A Y  
A b 5 - 8 0 3 4 3  
HUMAN E N G I N E E R I N G  ASPECTS O F  A S T R O N A U T I C S  A N 0  SOME 
E X P E R I M E N T A L  R E S U L T S  A b 5 - 8 0 4 3 0  
L I F T  R E A C T I O N  T I M E  AND TOPOGRAPHIC C O M P A T I B I L I T Y  
OF THE S T I M U L U S - R E S P O N S E  F I E L D  A b 5 - 8 0 5 1 0  
E A R - B R A I N  ANALOG EMPLOYED FOR R E A L - T I M E  V O I C E  
C O M M U N I C A T I O N  I N  MANNED DEEP SPACE F L I G H T  
6 6 5 - 8 0 5 2 8  
HUMAN E N G I N E E R I N G  I N  D E S I G N  OF T E A C H I N G  M A C H I N E S  
E S D - T D R - 6 4 - 4 5 4  N 6 5 - 1 4 5 2 5  
HUUAN FACTOR 
C H O I C E  R E A C T I O N  T I M E  I N  T A S K  I N V O L V I N G  D E C I S I O N  ON 
C O M B I N A T I O N  O F  V I S U A L  I N F O R M A T I O N  FROM TWO 
D I F F E R E N T  SOURCES A b 5 - 8 0 3 3 8  
HUMAN FACTOR E N G I N E E R I N G  - B I B L I O G R A P H Y  
R H - 3 3 9 8 - H  N 6 5 - 1 5 5 3 7  
Q U A N T I T A T I V E  AND Q U A L I T A T  I V E  B I D A S T R O N A U T I C A L  
HUMAN FACTOR A N A L Y S I S  
N A S A - S P - 3 0 0 6  N b 5 - 1 5 5 9 4  
HUUAN PATHOLOGY 
HUMAN C H D R I D R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
NUCLEAR O E T O N A T I D N S  A b 5 - 1 4 2 4 0  
E R Y T H R O P G I E T I C  S T I M U L A T I N G  FACTOR / E S F /  E F F E C T  ON 
HUMAN S Y N O V I A L  MEMBRANE AND MONOCYTIC L E U K E M I A  
C E L L  GROWTH I N  V I T R O  A b 5 - 1 4 6 0 7  
HUMAN PERFORMANCE 
HUMAN LOCOMOTION I N  S U B G R A V I T Y  S T U D I E D I  U S I N G  
S I M U L A T I O N  MODELS AND Q U A N T I T A T I V E  A N A L Y S I S  OF 
M E C H A N I C S  A b 5 - 1 4 2 2 4  
P H Y S I C A L  WORK PERFORMANCE AS A F F E C T E D  BY 
E N V I R O N M E N T A L  C O N D I T I O N S  A b 5 - 8 0 3 2 1  
T A S K  C O M P L E X I T Y  A N 0  P R A C T I C E  - E F F E C T S  
ON PERFORMANCE AFTER L O S S  O F  S L E E P  
A b 5 - 8 0 3 4 1  
DRUGS AND PLACEBOS - E F F E C T S  OF I N S T R U C T I O N S  ON 
PERFORMANCE A N 0  MOO0 UNDER AMPHETAMINE S U L P H A T E  
AND C H L O R A L  H Y D R A T E  W I T H  YOUNG ADULT MALE 
A b 5 - B O 4 4 8  
I N O I V I D U A L  D I F F E R E N C E S  I N  A C R O B A T I C  A C T I V I T Y  - 
C O N S I D E R A T I O N S  I N  T E A C H I N G  AND T R A I N I N G  
E X E R C I S E S  
J P R S - 2 8 2 7 6  N b 5 - 1 4 7 1 0  
PERFORMANCE E V A L U A T I O N  I N  S I M U L A T O R  T R A I N I N G  
E N V I R O N M E N T  
N A V T R A D E V C E N - 1 4 4 9 - 1  N b 5 - 1 4 7 9 7  
P H Y S I D - M E C H A N I C A L  E F F E C T S  O F  A C C E L E R A T I O N  ON 
HUMANS WORKING I N  R O T A T I N G  E N V I R O N M E N T S  
R - 6 3  N b 5 - 1 5 0 3 9  
L I M I T A T I O N S  ON HUMAN A D A P T A B I L I T Y  TO LONG TERM 
SPACE F L I G H T S  AND A P P L I C A B I L I T Y  OF A R T I F I C I A L  
ORGANS, DRUGS, AN0 H Y P O T H E R M I A  D U R I N G  F L I G H T S  
N A S A - C R - 6 0 2 7 3  N 6 5 - 1 5 1 8 7  
HUUAN T O L E R A N C E  
HUMAN P H Y S I O L O G I C A L  E F F E C T S  A N 0  TOLERANCE TO 
S I M U L A T E D  S P A C E  C A B I N  L A N D I N G  I M P A C T S  I N  A L L  BODY 
P O S I T I C N S  AND C O N F I G U R A T I O N S  A b 5 - 1 4 2 2 3  
FOUR WEEKS B E D  R E S T  E F F E C T  ON C I R C U L A T O R Y  
F U N C T I O N S  I N  MAN 665-14236 
HUMAN AND C H I M P A N Z E E  TOLERANCE T E S T S  TO ROCKET 
S L E D  D E C E L E R A T I O N ,  I M P A C T  AND W I N D B L A S T  R E L E V A N T  
TO SPACE F L I G H T  A b 5 - 1 4 8 0 8  
HUMAN BODY D Y N A M I C  M E C H A N I C A L  R E A C T I O N  T O  V A R I O U S  
M E C H A N I C A L  FORCE E N V I R O N M E N T S  A b 5 - 1 5 5 3 7  
HUMAN WASTE 
M A T H E M A T I C A L  S I M U L A T I O N  O F  CARBON O I D X I O E  P A R T I A L  
PRESSURES I N  HUMAN LUNG, VENOUS BLOOD A N 0  
R E B R E A T H I N G  BAG A b 5 - 1 4 1 5 7  
WATER RECOVERY FROM HUMAN H A S T E S  AND HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM SPACE F L I G H T  
A b 5 - 1 4 3 8 0  
SPACECRAFT OXYGEN P R O D U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON D I O X I D E  A N 0  C H L O R E L L A  C U L T I V A T E D  FROM 
FERMENTED E X C R E T A  A b 5 -  14302 
HUMAN WASTE PRODUCTS WATER R E C L A M A T I O N  SYSTEMS 
R E N D E R I N G  SPACE CREW I N D E P E N D E N T  OF STORE0 H A T E R  
R E Q U I R E M E N T S  
A I C E  P R E P R I N T  5 4 1  A b 5 - 1 5 3 9 7  
HYDROGENATION 
ASYMMETRIC H Y D R O G E N A T I O N  OF CARBONYL COMPOUNDS 
A b 5 - 8 0 4 7 2  
H Y D R O L Y S I S  
H Y D R O L Y S I S  UNDER SPACE C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE TO REMEDY 
C U R R E N T - B L O C K I N G  E F F E C T  O F  GAS BETWEEN ELECTRODES 
A I C E  P R E P R I N T  4 7 F  A b 5 -  15394 
HYDROX F U E L  C E L L  
WATER RECOVERY FROM HUMAN WASTES A N 0  HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM SPACE F L I G H T  
A b 5 - 1 4 3 8 0  
H Y G I E N E  
SPACE F L I G H T  P H Y S I O L O G Y ,  PSYCHOLOGY. AND 
PERSONAL H Y G I E N E  
J P R S - 2 8 1 8 3  N b 5 - 1 5 1 7 1  
P E R S O N A L  H Y G I E N E  OF ASTRONAUT - F U N C T I O N  OF HUMAN 
S K I N  A N 0  I T S  I N F L U E N C E  ON V I T A L  PROCESSES 
N b 5 -  1 5  1 7 3  
H Y P E R C A P N I A  
H Y P E R C A P N I C  E F F E C T  ON NORMAL A N 0  S T I M U L A T E D  
P O T E N T I A L S  OF I N T A C T  AND I S O L A T E D  CEREBRAL CORTEX 
I N  R A B B I T S  A b 5 - 8 0 4 4 1  
H Y P E R O X I A  
F A T A L  P H Y S I O L O G I C A L  E F F E C T S  I N  M I C E  D U R I N G  LONG 
EXPOSURE TO H I G H L Y  OXYGENATED ENVIRONMENT 
A b 5 -  14384 
PROLONGED EXPOSURE OF DOGS TO H I G H  OXYGEN 
ENVIRONMENT R E S U L T I N G  I N  R E T I N A L  DETACHMENT AND 
OTHER SEVERE OCULAR DAMAGE A b 5 -  1438 5 
H Y P E R V E N T I L A T I O N  
P S Y C H O P H Y S I O L O G I C  S T U D I E S  OF PULMONARY V E N T I L A T I O N  
I N  V A R I O U S  E M O T I O N A L  STATES,  E X E R C I S E ,  A N 0  S L E E P  
A b 5 - 8 0 4 0 1  
P H Y S I O L O G I C A L  AND M E T A B O L I C  RESPONSE TO 
H Y P E R V E N T I L A T I O N  I N  NORMAL AND A N X I O U S  HUMANS 
A b 5 - 8 0 4 0 7  
M E C H A N I S M  A N 0  MANAGEMENT OF H Y P E R V E N T I L A T I O N  
SYNDROMES A b 5 - 8 0 4 0 8  
H Y P O T H E R M I A  
DECREASED BODY TEMPERATURE A N 0  E F F E C T  
ON C O N D I T I O N E D  R E F L E X E S  I N  R A T S  
A b 5 - 8 0 3 2 8  
L I M I T A T I O N S  ON HUMAN A D A P T A B I L I T Y  T O  LONG TERM 
SPACE F L I G H T S  AND A P P L I C A B I L I T Y  OF A R T I F I C I A L  
ORGANS, DRUGS, AND H Y P O T H E R M I A  D U R I N G  F L I G H T S  
N AS A- C R - 6 0  273 N b 5 -  15  187 
1 - 1 5  
H Y P O X I A  S U B J E C T  I N D E X  
H Y P O X I A  
U S E  OF P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCOMMODATION AND A C C E L E R A T I O N  S T R E S S  TOLERANCE 
I N  AIRCREW A 6 5 - 8 0 3 1 9  
R E F L E X  CIRCULATORY AN0 R E S P I R A T O R Y  RESPONSES TO 
HYPOXIA - A R E V I E W  A 6 5 - 8 0 3 5 6  
R E S P I R A T O R Y  RESPONSE O F  MAN TO H Y P O X I A  
~ 6 5 - e o 3 5 7  
COMPARISON O F  CHRONIC H Y P O X I A  O F  A L T I T U D E  A N 0  T H A T  
PROOUCEO BY R I G H T  TO L E F T  C I R C U L A T O R Y  SHUNTS 
A 6 5 - 8 0 3 5 9  
TEMPORARY C A R D I A C  HYPERTROPHY I N D U C E 0  B Y  H Y P O X I A  
O U R I N G  H I G H  A L T I T U D E  S I M U L A T I O N  
A 6 5 - 8 0 4 4 3  
I 
I L L U S I O N  
S P I R A L  AFTEREFFECT - E F F E C T  OF R O T A T I O N  SPEED, 
EXPOSURE T I M E I  AND D I S T A N C E  A 6 5 - 8 0 5 1 7  
I M A G E R Y  
SENSORY D E P R I V A T I O N I  P E R S O N A L I T Y  FACTORS, A N 0  
E X P E R I E N C E  OF V I S U A L  I M A G E R Y  A 6 5 - 8 0 5 1 6  
I MMERS I ON 
T I M E  COURSE O F  D E C L I N E  I N  S W E A T I N G  PROOUCEO BY 
I M M E R S I O N  I N  WARM WATER A 6 5 - 8 0 5 1 0  
IMMUNOLOGY 
B I O C H E M I S T R Y  AND R A D I A T I O N  IMMUNOLOGY 
J P R S - 2 8 0 1 6  N 6 5 - 1 5 6 6 6  
R A O I A T I O N  IMMUNOLOGY N 6 5 - 1 5 6 6 7  
I M P A C T  DAMAGE 
E X P E R I M E N T A L  R E S U L T S  O F  HARD L A N D I N G  E F F E C T  ON 
L A N 0  OR WATER ON A N I M A L  O R G A N I S M  
A 6 5 - 8 0 4 4 0  
I M P A C T  D E C E L E R A T I O N  
HUMAN AND C H I M P A N Z E E  TOLERANCE T E S T S  TO ROCKET 
S L E D  DECELERATION,  I M P A C T  A N 0  W I N D B L A S T  R E L E V A N T  
TO SPACE F L I G H T  A 6 5 - 1 4 8 0 8  
I M P A C T  TOLERANCE 
HUMAN P H Y S I O L O G I C A L  E F F E C T S  A N 0  TOLERANCE TO 
S I M U L A T E O  SPACE C A B I N  L A N D I N G  I M P A C T S  I N  A L L  BODY 
P O S I T I O N S  AN0 C O N F I G U R A T I O N S  A 6 5 - 1 4 2 2 3  
HUMAN AN0 C H I M P A N Z E E  T O L E R A N C E  T E S T S  TO ROCKET 
S L E D  OECELERATIONI  I M P A C T  A N 0  W I N D B L A S T  R E L E V A N T  
TO SPACE F L I G H T  6 6 5 - 1 4 8 0 8  
I N E R T  GAS 
I N E R T  GASES I N  SPACECRAFT ATMOSPHERE, C O N S I D E R I N G  
P H Y S I O L O G I C A L  S U I T A B I L I T Y  A N 0  E N G I N E E R I N G  
C O N S T R A I N T S  A 6 5 - 1 4 5 7 6  
I N E R T I A  MOMENT 
I N F L U E N C E  OF P R E S S U R I Z E D  S U I T  ON G R A V I T Y  C E N T E R S  
A N 0  I N E R T I A  MOMENTS OF HUMAN BODY 
N A - 6 4 - 5 2 7  N 6 5 - 1 5 7 8 8  
I N F L A T I O N  
A R T E R I A L  OXYGEN T E N S I O N  A N 0  F U N C T I O N A L  A T E L E C T A S I S  
AND H Y P E R I N F L A T I O N  
A O - 4 5 0 3 4 6  N 6 5 - 1 4 7 6 1  
I N F O R M A T I O N  
B I O L O G Y  AND M E O I C I N E  REFERENCE I N F O R M A T I O N  A N 0  
D A T A  HANDBOOK 
A M R L - T R - 6 4 - 1 0 0  N 6 5 - 1 5 7 9 0  
I N F O R M A T I O N  R E T R I E V A L  
R E A D E R S H I P  SURVEY ON U T I L I Z A T I O N  OF A B S T R A C T S  O F  
CURRENT L I T E R A T U R E  S E C T I O N  OF AEROSPACE M E O I C I N E  
A 6 5 - 8 0 3 8 8  
COMPUTER PROGRAMMING AND I N F O R M A T I O N  R E T R I E V A L  FOR 
L I N G U I S T I C  TRANSFORMATIONAL A N A L Y S I S  
RAOC-TOR-64-200 N 6 5 - 1 6 0 0 9  
I N G E S T  I O N  
P L A C E B O  I N G E S T I O N  E F F E C T S  ON S I G N A L  D E T E C T I O N  
PERFORMANCE I N  V I G I L A N C E  T A S K  
T R - 7 5 0 - 3  N 6 5 -  15  1 2  8 
I N H I B I  T I  ON 
I N H I B I T I O N  OF 8 A C T E R I A r  S E R R A T I A  MARCESCENS A N 0  
STAPHYLOCOCCUS AUREUS. I N  M A G N E T I C  F I E L D S  OF H I G H  
P A R A M A G N E T I C  STRENGTH 
I N H I B I T I O N  OF B A C T E R I A L t  STAPHYLOCOCCUS AUREUS. 
S A R C I N A  LUTEA.  AND E S C H E R I C H I A  C O L I ,  GROWTH 
I N  HOMOGENEOUS M A G N E T I C  F I E L D S  A 6 5 - 8 0 4 2 9  
A 6 5 - 8 0 4 2 8  
I N H I B  I TOR 
M A G N E T I C  E F F E C T  ON ENZYME A C T I V I T Y  OF T R Y P S I N  
F O L L O W I N G  P A R T I A L  I N H I B I T I O N  W I T H  EGG WHITE,  
A U T O L Y S I S ,  SOYBEAN, U L T R A V I O L E T  R A D I A T I O N I  AND 
OIISOPROPYLPHOSPHOROFLUORIOATE A 6 5 - 8 0 4 3 1  
I N J U R Y  
G A L V A N I C  S K I N  RESPONSE OF D R I V E R S  AND R I S K  O F  
ACC I D E N T S  A 6 5 - 8 0 3 4 7  
P H Y S I C A L  E X E R C I S E  A N 0  R E N A L  F U N C T I O N  - P O S S I B L E  
I N J U R Y  TO K I D N E Y  AFTER SEVERE, PROLONGED E X E R C I S E  
A 6  5- 8 0  3 5  2 
P H Y S I O L O G I C A L  S T R E S S  E F F E C T  OR I N J U R Y  E F F E C T  ON 
B E T A - L I P O P R O T E I N  CONTENT OF BLOOD SERUM A N 0  
A 6  5- 80 394 V A R I O U S  ORGANS I N  RATS 
D I U R N A L  C Y C L E  OF M I T O T I C  A C T I V I T Y  O F  V A R I O U S  ORGAN 
T I S S U E S  A F T E R  M E C H A N I C A L  I N S U L T  I N  RODENTS 
A 6 5 - 8 0 3 9 5  
CHANGES I N  A N I M A L  ORGANISM RESPONSE TO P H Y S I C A L  
I N S U L T  A F T E R  E X P E R I M E N T A L  EXPOSURE TO H E A V Y  
P A R T I C L E  A N 0  R A D I A T I O N  EXPOSURE S I M I L A R  TO 
P O S S I B L E  C O N O I T I O N S  D U R I N G  SPACE F L I G H T  
~ 6 5 - 8 0 4 3 9  
P O S S I B L E  I N J U R Y  FROM U H F  E L E C T R O M A G N E T I C  F I E L D  ON 
ELECTROENCEPHALOGRAM OF CORTEX I N  R A B B I T S  
A 6 5 - 8 0 4 4 2  
P H Y S I O L O G I C  AND P A T H O L O G I C  E F F E C T S  OF EXTREME C O L D  
O U R I N G  TOTAL BODY C O O L I N G  A N 0  L O C A L  C O L D  I N J U R Y  I N  
MAN A 6 5 - 8 0 4 9 8  
I N S T R U M E N T A T I O N  
E X T R A T E R R E S T R I A L  L I F E  O E T E C T I O N  I N S T R U M E N T A T I O N  - 
M U L T I V A T O R  
N A S A - C R - 5 1 0 9 6  N 6 5 - 1 6 3 2 8  
I N T E R C E P T 1  ON 
TEAM T R A I N I N G  I N  S I M U L A T E O  RADAR-CONTROL 
I N T E R C E P T I O N  TASK 
N 6 5 - 1 6 1 7 3  N A V T R A O E V C E N - 1 3 2 7 - 1  
I N T R A O C U L A R  PRESSURE 
P H Y S I C A L  E X E R C I S E  E F F E C T  ON I N T R A O C U L A R  T E N S I O N  AS 
R E L A T E 0  TO OPEN ANGLE GLAUCOMA A 6 5 - 8 0 3 8 5  
I O N  CURRENT 
E L E C T R O C H E M I C A L  C O N C E N T R A T I O N  OF C A R B O k  D I O X I D E  
FROM C L O S E 0  ATMOSPHERE BY C A R B O N A T I O N  C E L L  
TRANSFER OF GAS I O N S  BETWEEN ELECTRODES 
A I C E  P R E P R I N T  5 4 F  A 6 5 -  1 5  396 
I O N  EXCHANGE MEMBRANE 
C E S I U M  I O N S  00 NOT PASS MEMBRANE OF G I A N T  AXON 
A 6 5 - 1 4 8 3 1  
I O N I Z I N G  R A D I A T I O N  
OXYGEN E F F E C T  ON R A D I A T I O N  R E S I S T A N C E  O F  M I C E  
E X P O S E 0  TO I O N I Z I N G  DOSES I N  CONTROLLED 
E N V I R O N M E N T  A 6 5 - 1 4 2 2 5  
I N H I B I T I O N  OF S E E 0  G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME B Y  R A O I A T I O N  A N 0  C H E M I C A L  
S T I M U L U S  465-80354 
CHANGES A R I S I N G  I N  P L A N T S  AFTER EXPOSURE TO 
I O N I Z I N G  R A O I A T I O N  N 6 5 -  1 5 6 1 8  
J 
J E T  A I R C R A F T  
P R E D I C T I V E  I N F O R M A T I O N  I N S T R U M E N T A T I O N  AS A I 0  TO 
J E T  A I R C R A F T  T A K E O F F S  6 6 5 - 1 5 4 3 4  
1-16 
S U B J E C T  I N D E X  LOW TEMPERATURE E N V I R O N M E N T  
K 
A 6 5 - 1 4 2 3 4  
MDON S U I T  D E S C R I B I N G  C O O L I N G  SYSTEM. M A T E R I A L  AND 
L I F E  SUPPORT BACKPACK A 6 5 - 1 5  100 
MANNED S P A C E F L I G H T  A N A L Y T I C A L  I N S T R U M E N T A T I O N  U S E S  
D E S I G N  TRADEOFF OF R E D U C T I O N  I N  S I Z E  W I T H  L O S S  OF 
V E R S A T I L I T Y  
A I C E  P R E P R I N T  5 4 E  A 6 5 - 1 5 2 2 7  
RECOVERY OF U S A B L E  OXYGEN FROM WASTE CARBON 
D I O X I D E  ON SPACECRAFT BY C A T A L Y T I C  H Y D R O G E N A T I O N  
FOLLOWED B Y  E L E C T R O L Y S I S  A 6 5 - 1 5 6 2 5  
ATMOSPHERIC C O N T A M I N A N T S  C A U S E 0  B Y  MAN. M A T E R I A L S  
AND PROCESSES AND D E T E C T I O N  AND CONTROL FOR L I F E  
SUPPORT SYSTEM 
L I F E  SUPPORT F O R  LUNAR BASE O P E R A T I C N S  
A 6 5 -  15628 
~ 6 5 - a 0 5 3 0  
L I G H T  
R O L E  OF L I G H T  I N  E V O L U T I O N  - T R A N S I T I O N  FROM ONE 
QUANTUM T O  TWO QUANTA M E C H A N I S M  
A 6 5 - 8 0 4 8 9  
L I G H T  A D A P T A T I O N  
F O V E A L  AND P A R A F O V E A L  S T I M U L I  E F F E C T  I N  E L I C I T I N G  
F U S I O N  MOVEMENTS I N  L I G H T  ADAPTED EYES 
A 6 5 - 8 0 5 0 9  
L I G H T  I NG 
P H Y S I C A L  WORK PERFORMANCE AS AFFECTED R Y  
E N V I R O N M E N T A L  C O N D I T I O N S  A 6 5 - 8 0 3 2 1  
L I M B  
FOREARM P O S I T I O N  V A R I A T I O N  E F F E C T  ON ELBOW 
F L E C T I O N  D U R I N G  C H I N N I N G  E X E R C I S E  
R E A C T I O N  T I M E  FOR T A S K S  I N V O L V I N G  ARM AND L E G  
MOVEMENTS A 6 5 - 8 0 5 2 2  
R E A C T I O N  T I M E  A N 0  SPEEO OF MOVEMENT OF SUPPORTED 
L I M B  AS A F F E C T E D  B Y  MUSCULAR STRETCHI T E N S I O N t  AND 
A 6 5 - 8 0 5 2 4  R E L A X A T  I O N  
A 6 5 - 8 0 5 2 1  
L I P I D  
U R I C  A C I D  B A L A N C E  AS A F F E C T E D  BY S T A R V A T I O N .  H I G H  
F A T  D I E T S .  AND KETONE I N F U S I O N S  
A 6 5 - 8 0 5 1 5  
L I P I D  M E T A B O L I S M  
M Y O C A R D I A L  L I P I D S  OF R A T  F O L L O W I N G  I N T E N S E  
MUSCULAR WORK A 6 5 - 8 0 5 1 3  
L I Q U I D  C O D L I N G  
H E A T  TRANSFER F L U I D S  I N  C O L D  P L A T E  H E A T  EXCHANGER 
COMPARE0 I N  TERMS OF R E L A T I V E  FLOW AN0 P U M P I N G  
POWER R E Q U I R E M E N T S  
A I C E  P R E P R I N T  54C A 6 5 - 1 5 2 5 3  
L I Q U I D  P R O P E L L A N T  
C O N T A M I N A T I O N  AND V I A B I L I T Y  OF SPORES OF 
B A C T E R I U M .  B A C I L L U S  S U B T I L I S .  I N  ROCKET 
P R O P E L L A N T S  - S T E R I L I Z I N G  P R O P E R T I E S  O F  V A R I O U S  
ROCKET F U E L S  A 6  5- 80 506 
L I V E R  
A D E N O S I N E  T R I P H O S P H A T E ,  A D E N O S I N E  D I P H O S P H A T E ,  AND 
A D E N O S I N E  MONOPHOSPHATE I N  NORMAL AND CARBON 
T E T R A C H L O R I D E  DAMAGED L I V E R S  OF M I C E  
A 6 5 -  80 3 2 6  
LOW TEMPERATURE ENVIRONMENT 
P H Y S I C A L  WORK PERFORMANCE AS A F F E C T E D  B Y  
E N V I R O N M E N T A L  C C N D I T I O N S  A 6 5 - 8 0 3 2 1  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS I N D U C E D  B Y  L O C A L  
C O D L I N G  W I T H I N  V E R T E B R A L  CANAL ~ 6 5 - a 0 3 2 2  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS AS F U N C T I O N  OF 
L O C A L  TEMPERATURE CHANGES I N  V E R T E B R A L  C A N A L  
6 6 5 - 8 0 3 2 3  
S E N S I T I V I T Y  TO H E A T  AND C O L D  OF SUMMER AND W I N T E R  
PREFERRERS R E F L E C T E D  THROUGH BLOOD PRESSURE 
AND S K I N  TEMPERATURE D I F F E R E N C E S  
~ 6 5 - a o 3 5 0  
KEROSENE P O I S O N I N G  
C L I N I C A L  AND T H E R A P E U T I C  ASPECTS OF 200 C A S E S  O F  
KEROSENE P O I S O N I N G  ~ 6 5 - a 0 5 3 1  
K E T O N E  
U R I C  A C I D  B A L A N C E  AS A F F E C T E D  B Y  STARVATION.  H I G H  
F A T  D I E T S .  AND KETONE I N F U S I O N S  
A 6 5 - 8 0 5 1 5  
DNEY 
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  OF MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  A N 0  AGE AND F I E L D  
STRENGTH AND TEMPERATURE ~ 6 5 - a 0 4 2 6  
DNEY D I S E A S E  
A N I M A L  S T U D I E S  ON EDEMA I N  R E L A T I O N  TO K I D N E Y  
D I S E A S E  
N A S A - T T - F - 9 2 4 7  N 6 5 - 1 6 3 0 4  
L 
L A N D I N G  
E X P E R I M E N T A L  R E S U L T S  O F  HARD L A N D I N G  E F F E C T  ON 
L A N D  OR WATER C N  A N I M A L  O R G A N I S M  
A 6 5 - B O 4 4 0  
LANGUAGE 
R E L A T I C N S H I P  O F  S Y N T A C T I C  LANGUAGE B E H A V I O R  TO 
GRAMMAR AND S E M A N T I C S  O F  WORD A S S O C I A T I O N  
R A D C - T O R - 6 4 - 1 4 6  N 6 5 - 1 5 7 7 9  
L A S E R  
B I O L O G I C A L  E F F E C T S  OF L A S E R  R A D I A T I O N  AND S A F E T Y  
R U L E S  FOR PERSONNEL P R O T E C T I O N  
N A V T R A D E V C E N - I H - 1 5  N 6 5 - 1 4 9 4 1  
L E A D  P O I S O N I N G  
L E A D  P C I S O N I N G  - CHANGES I N  MORPHOLOGY AND 
M E T A B O L I S M  OF ERYTHROCYTE O F  HUMAN 
A 6 5 - 8 0 3 4 0  
L E A R N I N G  
PROGRAMMED L E A R N I N G  I M P R O V E D  B Y  R E V I S E D  COPY 
FORMAT - S E L F - E V A L U A T I O N  RESPONSE. T Y P O G R A P H I C A L  
E M P H A S I Z I N G ,  AND TERSE AND D I S C U R S I V E  T E X T  
A I R - C 2 8 - 7 / 6 3 - T R  N 6 5 - 1 5 9 5 9  
L E U K E M I A  
E R Y T H R O P O I E T I C  S T I M U L A T I N G  FACTOR / E S F /  E F F E C T  ON 
HUMAN S Y N O V I A L  MEMBRANE AND MONOCYTIC L E U K E M I A  
C E L L  GROWTH I N  V I T R O  A 6 5 - 1 4 6 0 7  
L E U K O C Y T E  
L Y M P H O C Y T O P E N I A  AND A D A P T A T I O N  A F T E R  T U M B L I N G  
TRAUMA I N  R A T  A 6 5 - 8 0 3 3 2  
C I R C U L A T I N G  L E U K O C Y T E  NUMBER CHANGES OF YOUNG AND 
O L D  F E P A L E  M I C E  EXPOSED TO M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 1 8  
L I F E S P A N  I N C R E A S E  O F  TUMOR-BEARING M I C E  THROUGH 
PRETREATMENT I N  M A G N E T I C  F I E L D S  PRODUCING 
L E U K D C Y T C S I S  A 6 5 - 8 0 4 2 0  
L I F E  DETECTOR 
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  PROGRAM U S I N G  G A S  
CHROMATOGRAPHY AND MASS SPECTROMETRY 
A 6 5 - 1 5 1 5 3  
SUGGESTED E X P E R I M E N T S  I N  SEARCH FOR 
E X T R A T E R R E S T R I A L  L I F E  I N  SOLAR SYSTEM 
A 6 5 - 1 6 0 3 2  
L I F E  SUPPORT S Y S T E M  
D Y N A  SOAR AND S I M I L A R  PROGRAMS L I F E  S C I E N C E  
REQUIREMENTSI  D I S C U S S I N G  X - 2 0  C O C K P I T  DESIGN,  
P I L O T  PRESSURE S U I T S I  M E D I C A L  M O N I T O R I N G ,  P I L O T  
S E L E C T I O N  AND E V A L U A T I O N  ~ 6 5 - 1 4 2 2 8  
L O G I S T I C S  C C N S I D E R A T I D N S  O F  FUTURE SPACE SYSTEMS 
AND V A R I A B L E  E X P E N D A B L E S v  C O N S I D E R I N G  WORKER 
OUTPUT C H A R A C T E R I S T I C S  A 6 5 - 1 4 2 3 0  
C C R N U C C P I A  THO-GAS ATMOSPHERE U S I N G  STORABLE 
ROCKET B I P R O P E L L A N T S  F O R  L I F E  S U P P O R T t  I N C L U D I N G  
ATMOSPHERE AND C O N T A M I N A N T  CONTROL 
1 - 1 7  
LUNAR B A S E  S U B J E C T  I N D E X  
P H Y S I C L O G I C  RESPONSES O F  MAN EXPOSED TO COLD 
I N V O L V I N G  NERVOUS, CIRCULATORY,  A N 0  E N D O C R I N E  
S Y S T E r S  A 6 5 - 8 0 4 9 1  
P H Y S I O L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  OF EXTREME COLD 
D U R I N G  TOTAL BODY C O O L I N G  A N 0  L O C A L  C O L D  I N J U R Y  I N  
MAN A 6 5 - E 0 4 9 8  
N U T R I T I O N A L  REQUIREMENTS I N  HOT AND C O L D  
ENVIRONMENTS A S  R E L A T E 0  TO AGE A 6 5 - 8 0 5 0 0  
BCUND AND FREE C O R T I C O S T E R O I D  I N  PLASMA OF TWO 
S U B S P E C I E S  OF DEER M I C E .  PEROMYSCUS M A N I C U L A T U S ,  
A F T E R  EXPOSURE TO LOW A M B I E N T  TEMPERATURE 
I O E N T I F I E O  THROUGH CHROMATOGRAPHY 
A 6 5 - B O 5 1 1  
LUNAR B A S E  
L I F E  SUPPORT FOR LUNAR B A S E  O P E R A T I O N S  
A 6 5 - 8 0 5 3 0  
LUNAR PROGRAM 
LUNAR M I S S I O N S  AND E X P L O R A T I O N  - T E C H N I C A L  A N 0  
ENVIRONMENTAL ASPECTS A 6 5 - 8 0 5 2 9  
M 
M- 2 L I F T I N G  BODY 
AEROSPACE M E D I C A L  AND B I O E N G I N E E R I N G  
C O N S I D E R A T I O N S  I N  M-2 L I F T I N G  BODY RESEARCH 
V E H I C L E I  D I S C U S S I N G  P R O T E C T I V E  EQUIPMENTI  E S C A P E  
AND M E D I C A L  M O N I T O R I N G  SYSTEMS A 6 5 - 1 4 2 2 9  
MACROMOLECULE 
D E T E C T I O N  OF MACROSCOPIC QUANTUM E F F E C T S  I N  
MACROMCLECULES OF B I O L O G I C A L  I N T E R E S T  W I T H  
M A G N E T I C  S U S C E P T I B I L I T Y  
NASA -C R -6 0 1 2 2  N 6 5 - 1 4 8 0 3  
MAGNESIUM 
R A D I O B I O L O G Y  - M E T A B O L I S M  O F  MAGNESIUM I N  RATS,  
E R Y T H R O P C I E S I S t  H E M O L Y T I C  E F F E C T S  OF STEROIDS.  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I O E S I  
S Y N T H E S I S  OF TRACERS. AN0 I N S T R U M E N T A T I O N  
ACRH-22 N 6 5 - 1 5 6 2 7  
M A G N E T I C  EFFECT 
M E C H A N I S M  FOR E X P L A I N I N G  D I R E C T  C H E M I C A L  E F F E C T  
OF M A G N E T I C  F I E L D S  I N  L I V I N G  SYSTEMS 
A 6 5 5 8 0 4 1 4  
M A G N E T I C  F I E L D  
B I O L O G I C A L  EFFECTS OF M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 0 9  
P H Y S I C A L  PROPERTY O F  M A G N E T I C  AND GEOMAGNETIC 
F I E L D S  ANC RESPONSES O F  B I O L O G I C A L  S P E C I M E N  
A 6 5 - 8 0 4 1 0  
S I M P L E  T H E O R E T I C A L  MODELS FOR M A G N E T I C  
I N T E R A C T I O N S  W I T H  B I O L O G I C A L  U N I T S  
A 6 5 - 8 0 4 1 1  
OVERCDP,ING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  B Y  P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS A N 0  U S I N G  
INHOMOGENEOUS F I E L D S  T O  E L I M I N A T E  OISCOMFORT 
C A U S E 0  BY WEIGHTLESSNESS A 6 5 - B O 4 1 2  
R D T A T I C N A L  D I F F U S I O N  I N  M A G N E T I C  F I E L D  AS R E L A T E D  
T O  B I O L O G I C A L  GROWTH A N 0  M E T A B O L I C  PROCESSES 
6 6 5 - 6 0 4 1 3  
M A G N E T I C  F I E L D  E F F E C T  ON G E N E T I C  COOE O F  MOUSE 
A 6 5 - 8 0 4 1 5  
GROWTH R A T E  OF M I C E  OF D I F F E R E N T  AGES EXPOSED T O  
HOMCGENEGUS AND INHOMOGENEOUS M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 1 6  
R E J E C T I O N  OF T R A N S P L A N T E D  TUMORS I N  M I C E  OF B O T H  
SEXES EXPOSED TO M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 1 1  
C I R C U L A T I N G  LEUKOCYTE NUMBER CHANGES O F  YOUNG AND 
O L D  F E P A L E  MICE E X P O S E 0  TO M A G N E T I C  F I E L D S  
A 6 5 - B O 4 1 8  
R E D U C T I O N  OF X-RAY I R R A D I A T I O N  M O R T A L I T Y  OF M I C E  
THROUGH M A G N E T I C  F I E L D  PRETREATMENT 
A 6 5 - 8 0 4 1 9  
L I F E S P A N  I N C R E A S E  OF TUMOR-BEARING M I C E  THROUGH 
PRETREATMENT I N  M A G N E T I C  F I E L D S  PRODUCING 
L E U K O C Y T O S I S  A 6 5 - 8 0 4 2 0  
M A G N E T I C  F I E L D  E F F E C T  ON WOUND H E A L I N G  A N 0  T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A 6 5 - 8 0 4 2 1  
B A R L E Y  SEED, HORDEUM D I S T R I C H U M .  GROWTH R A T E  AS 
A F F E C T E D  B Y  M A G N E T I C  F I E L D S  A 6 5 - 8 0 4 2 3  
M A G N E T I C  F I E L D  E F F E C T  ON C E N T R A L  NERVOUS SYSTEM I N  
B I R D ,  F I S H ,  AND FAMMAL A 6 5 - 8 0 4 2 4  
S U R V I V A L  OF A N I M A L S .  I N C L U D I N G  M I C E  A N 0  F R U I T  F L Y ,  
O R O S P H I L A  MELANOGASTER, I N  M A G N E T I C  F I E L D S  OF 
140.000 OERSTEDS A 6 5 - 8 0 4 2 5  
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  O F  MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE A N 0  F I E L D  
STRENGTH A N 0  TEMPERATURE A 6 5 - 8 0 4 2 6  
A G G L U T I N A T I O N  OF HUMAN ERYTHROCYTES EXPOSED TO 
M A G N E T I C  F I E L D S  D E T E R M I N E D  BY V I S U A L  I N S P E C T I O N  
A N 0  COULTER COUNTER A 6 5 - 8 0 4 2 7  
I N H I B I r I O N  OF B A C T E R I A r  S E R R A T I A  MARCESCENS A N 0  
STAPHYLOCOCCUS AUREUS. I N  M A G N E T I C  F I E L D S  OF H I G H  
P A R A M A G N E T I C  STRENGTH A 6 5 - 8 0 4 2 8  
I N H I B I T I O N  OF B A C T E R I A L ,  STAPHYLOCOCCUS AUREUS. 
S A R C I N A  LUTEA.  A N 0  E S C H E R I C H I A  C O L I ,  GROWTH 
I N  HOMOGENEOUS M A G N E T I C  F I E L D S  A 6 5 - 8 0 4 2 9  
T R Y P S I N  A C T I V I T Y ,  U L T R A V I O L E T  ABSORPTION,  A N 0  -SH 
GROUP R E L E A S E  UPON EXPOSURE TO U L T R A V I O L E T  
I R R A D I A T I O N  AND M A G N E T I C  F I E L D  
M A G N E T I C  E F F E C T  ON ENZYME A C T I V I T Y  OF T R Y P S I N  
F O L L O W I N G  P A R T I A L  I N H I B I T I O N  W I T H  EGG W H I T E ,  
A U T O L Y S I S .  SOYBEAN, U L T R A V I O L E T  R A D I A T I O N .  A N 0  
OIISOPROPYLPHOSPHOROFLUORIOATE A 6 5 - E 0 4 3 1  
B I B L I O G R A P H Y  OF B I O L O G I C A L  E F F E C T  OF S T A T I C  AND 
E A R T H  H A G N E T I C  F I E L D S  AS R E L A T E C  TU L I V I N G  T I S S U E  
A N 0  C L I N I C A L  A P P L I C A T I O N  6 6 5 - 8 0 4 3 4  
M A G N E T I C  F I E L D  E F F E C T  ON F R U I T  F L Y ,  D R O S O P H I L A  
MELANOGASTER. AND 5-37 MOUSE TUMOR C E L L S  
A 6 5 - 8 0 4 3 0  
A 6 5 - 8 0 4 6 2  
M A G N E T I C  S U S C E P T I B  I L  I T Y  
D E T E C T I O N  OF MACROSCOPIC QUANTUM E F F E C T S  I N  
MACROMOLECULES OF B I O L O G I C A L  I N T E R E S T  W I T H  
M A G N E T I C  S U S C E P T I B I L I T Y  
N A S A - C R - 6 0 1 2 2  N 6 5 -  1 4 8 0 3  
M A G N E T O T A X I S  
O R I E N T A T I O N  OF P L A N A R I A N S  AND S N A I L S  T O  A R T I F I C I A L  
M A G N E T I C  F I E L O S  A P P R O X I M A T I N G  M A G N E T I C  F I E L O  OF 
E A R T H  A 6 5 - 8 0 4 3 2  
M A G N E T D T R O P I S M  
GROWTH R A T E  AND M A G N E T I C  MAGNETOTROPIC RESPONSE OF 
P L A N T S  EXPOSED TO M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 2 2  
MAMMAL 
T E L E M E T R I C  D E V I C E S  FOR STUDY A N 0  CONTROL OF 
P H Y S I O L O G I C A L  F U N C T I O N S  OF S U B J E C T S  D U R I N G  S O V I E T  
A 6 5 - 8 0 3 3 3  SPACE M I S S I O N S  
M A G N E T I C  F I E L D  E F F E C T  ON C E N T R A L  NERVOUS SYSTEM I N  
B I R D ,  F I S H .  AND MAMMAL A 6 5 - 8 0 4 2 4  
E X P E R I M E N T A L  R E S U L T S  OF H A R D  L A N D I N G  E F F E C T  ON 
L A N 0  OR WATER ON A N I M A L  O R G A N I S M  
A 6 5 - 8 0 4 4 0  
C O M B I N E D  E F F E C T  OF LOW FREPUENCY V I E R A T I O N  A N 0  
X-RAYS ON M A M M A L I A N  BONE MARROW C F L L S  
N 6 5 - 1 5 4 4 6  
MAN 
R E S P I R A T O R Y  RESPONSE OF MAN TO H Y P O X I A  
A 6 5 - 8 0 3 5 7  
1 - 1 6  
S U B J E C T  I N D E X  
OXYGEN STORAGE I N  MAN A b 5 - 8 0 3 6 8  
R E F L E X  CHANGES OF R E S P I R A T I O N  AND PULMONARY GAS 
EXCHANGE D U R I N G  EXPOSURE O F  MAN A N 0  OOG TO H I G H  G 
A b 5 - 8 0 3 6 9  
MAN-MACHINE SYSTEM 
MAN AS SUBSYSTEM I N  R E L I A B I L I T Y  D E T E R M I N A T I O N  OF 
A I R C R A F T  AND SPACECRAFT SYSTEMS 
A b 5 - 1 4 3 6 4  
MANNED O R B I T A L  LABORATORY /MOL/ 
M E D I C A L  A S P E C T S  OF MANNED O R B I T A L  LABORATORY /MOL/  
C O N S I D E R I N G  M I S S I O N  D U R A T I O N  I N  O R B I T ,  P H Y S I C A L  
C A P A B I L I T I E S I  L I F E  SUPPORT AND W E I G H T L E S S N E S S  
A b 5 - 1 4 5 7 5  
MANNED SPACE F L I G H T  
C O R N U C C P I A  TWO-GAS ATMOSPHERE U S I N G  S T O R A B L E  
ROCKET B I P R O P E L L A N T S  F O R  L I F E  SUPPDRTI I N C L U D I N G  
ATMOSPHERE A N 0  CONTAMINANT CONTROL 
A 6 5 - 1 4 2 3 4  
WATER RECOVERY FROM HUMAN WASTES A N 0  HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM SPACE F L I G H T  
A b 5 - 1 4 3 8 0  
B I O A S T R O N A U T I C S  AND AEROSPACE M E D I C I N E  RESEARCH 
A P P L I C A T I O N S  I N  MANNED SPACE PROGRAMS AND I N  
E A R T H  ENVIRONMENT A b 5 - 1 4 5 2 4  
W E I G H T L E S S N E S S  E F F E C T S  ON C I R C U L A T O R Y  F U N C T I O N S  
F O R  V A R I O U S  A C T I V I T Y  L E V E L S  D E T E R M I N E D  FROM SPACE 
SIMULATORI  BED R E S T  A N 0  MANNEO F L I G H T  S T U D I E S  
A b 5 - 1 4 5 2 8  
I N T E R N A T I O N A L  RESEARCH ON A N I M A L  R O L E  AS PRECURSOR 
FOR MAN I N  SPACE A b 5 - 1 4 8 0 9  
MANNED S P A C E F L I G H T  A N A L Y T I C A L  I N S T R U M E N T A T I O N  U S E S  
D E S I G N  T R A D E O F F  OF R E D U C T I O N  I N  S I Z E  W I T H  LOSS OF 
V E R S A T I L I T Y  
A I C E  P R E P R I N T  5 4 E  A b 5 - 1 5 2 2 7  
RROBLEM O F  BLADDER C A L C U L U S  F O R M A T I O N  A N 0  
DECREASED U R I N A R Y  FLOW I N  MANNED SPACE F L I G H T  
A b 5 - 8 0 3 5 3  
OVERCOMING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  B Y  P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS AND U S I N G  
INHOMOGENEOUS F I E L D S  T O  E L I M I N A T E  DISCOMFORT 
CAUSED BY W E I G H T L E S S N E S S  A b 5 - 8 0 4 1 2  
M E C H A N I C A L ,  M E D I C A L ,  A N 0  MORAL PROBLEMS R E L A T E D  TO 
MANNEO S P A C E  F L I G H T  A 6 5 - 8 0 4 3 5  
E A R - B R A I N  ANALOG EMPLOYED FOR R E A L - T I M E  V O I C E  
C O M M U N I C A T I O N  I N  MANNEO DEEP SPACE F L I G H T  
A b 5 - B O 5 2 8  
L I M I T A T I O N S  ON HUMAN A D A P T A B I L I T Y  TO LONG TERM 
SPACE F L I G H T S  A N 0  A P P L I C A B I L I T Y  O F  A R T I F I C I A L  
ORGANS, DRUGSI AND H Y P O T H E R M I A  D U R I N G  F L I G H T S  
N A S A - C R - 6 0 2 7 3  N b 5 - 1 5  1 8 7  
T E S T  PROGRAM F O R  MANNED O R B I T A L  F L I G H T  
S S O - T O R - 6 4 - 2 1 3 s  V. 3. APP. 1-8 N b 5 - 1 5 5 8 0  
MANNED S P A C E C R A F T  
MANNED SPACECRAFT OXYGEN REQUIREMENTS,  C R Y O G E N I C  
STORAGE, P R O D U C T I O N  AND TWO-GAS ATMOSPHERES 
A b 5 - 1 4 3 8 1  
M E C H A N I C A L  T E T H E R I N G  S Y S T E M  U S I N G  ANGULAR MOMENTUM 
TO R E T R I E V E  ASTRONAUT S E P A R A T E D  FROM SPACE V E H I C L E  
A I A A  P A P E R  64-393 A b 5 - 1 4 b 9 8  
M E D I C A L  AND P H Y S I O L O G I C A L  RESEARCH D U R I N G  MANNED 
F L I G H T S  ABOARD VOSKHDD AND VOSTOK SPACECRAFT 
N b 5 - 1 4 5 9 9  
MARKOV C H A I N  
MARKOV C H A I N  S T I M U L U S  SEPUENCE R O L E  E F F E C T  UPON 
S I G N A L  D E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  FORCED 
C H O I C E  TASK A b 5 - 1 4 1 5 0  
MASS SPECTROMETRY 
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  PROGRAM U S I N G  GAS 
1-19 
M E T A B O L I S M  
CHROMATOGRAPHY A N 0  MASS SPECTROMETRY 
A b 5 -  1 5  1 5 3  
M A T H E M A T I C A L  MODEL 
I N F O R M A T I O N  P R O C E S S I N G  FROM B R I E F  V I S U A L  D I S P L A Y S  
A S S E S S E D  ON B A S I S  OF P R O B A B I L I S T I C  MOOEL B Y  NEW 
D E T E C T I O N  METHOD A b 5 - 8 0 3 9 0  
M A T H E H A T I C A L  MODEL FOR STUDY OF R E L A T I O N  BETWEEN 
N E U R A L  PROCESSES OF E X C I T A T I O N  AND I N H I B I T I O N  
N b 5- 14 5 7 9  
T E C H N I Q U E S  FOR PARAMETER D E T E R M I N A T I O N  I N  
M A T H E M A T I C A L  MODELS OF HUMAN P I L O T  
N A S A - C R - 1 4 3  
M A T H E M A T I C S  /GEN/ 
N b 5 - 1 4 8 4 8  
L I M I T I N G  F A C T O R S  I N  P H O T O S Y N T H E T I C  Y I E L D  I N  A L G A E  
GROWN UNDER N A T U R A L  E C O L O G I C A L  C O N D I T I O N S  
A b 5 - 8 0 3 7 7  
MEASURING A P P A R A T U S  
MEASUREMENT OF M E T E O R D I D  ENVIRONMENT FROM EXPLORER 
X V I  S A T E L L I T E  A 65- 80399 
A G G L U T I N A T I O N  O F  HUMAN ERYTHROCYTES E X P O S E 0  T O  
M A G N E T I C  F I E L D S  D E T E R M I N E D  BY V I S U A L  I N S P E C T I O N  
A N 0  C D U L T E R  COUNTER A b 5 - 8 0 4 2 7  
S L I O E  RULE FOR C A L C U L A T I N G  S I N G L E - B R E A T H  D I F F U S I N G  
A b 5 - 8 0 5 1 2  C A P A C I T Y  F O R  CARBON MONOXIDE 
MECHAN I C A L  E N G I  N E E R I  NG 
M E C H A N I C A L ,  M E O I C A L I  A N 0  MORAL PROBLEMS R E L A T E 0  TO 
A b 5 - 8 0 4 3 5  MANNED SPACE F L I G H T  
M E C H A N I C A L  I M P E D A N C E  
HUMAN BODY D Y N A M I C  M E C H A N I C A L  R E A C T I O N  TO V A R I O U S  
M E C H A N I C A L  FORCE ENVIRONMENTS A b 5 - 1 5 5 3 7  
M E D I C A L  PHENOMENA 
M E C H A N I C A L .  M E D I C A L ,  AND MORAL PROBLEMS R E L A T E D  TO 
MANNED SPACE F L I G H T  A b 5 - 8 0 4 3 5  
M E D I C I N E  /GEN/  
A L G A E  AND MAN - ECOLOGICALI  M E D I C A L ,  B I O L O G I C A L *  
AND I N D U S T R I A L  ASPECTS A b 5 - 8 0 3 7 4  
U L T R A S O N I C S  I N  M E O I C I N E  
J P R  S- 28 255 N b 5 - 1 4 7 0 9  
B I O L O G Y  AND M E D I C I N E  REFERENCE I N F O R M A T I O N  AND 
D A T A  HANDBOOK 
A M R L - T R - b 4 - 1 0 0  N b 5 - 1 5 7 9 0  
M E L A N I N  
RANDOM POLYMERS AS A M A T R I X  FOR C H E H I C A L  
E V O L U T I O N  - E X A M P L E  OF M E L A N I N  A b 5 - 8 0 4 6 7  
MEMBRANE 
P E R M E A B I L I T Y  I N  GAS-MEMBRANE-GAS S E P A R A T I O N  
SYSTEMS 
N A S A - C R - 5 1 1 0 3  N b 5 - 1 6 3 2 6  
MEMBRANE ANALOGY 
C E S I U M  I O N S  DO NOT PASS MEMBRANE OF G I A N T  AXON 
k . 6 5 - 1 4 8 3 1  
MEMORY 
MEMORY FOR A U R A L L Y  AND V I S U A L L Y  PRESENTED M A T E R I A L  
AS F U N C T I O N  OF P R E S E N T A T I O N  R A T E  
A b 5 - 8 0 5 1 9  
T Y P E S  OF MEMORY I N  A N I M A L S  - A N I M A L  STUDY 
N A S A - T T - F - 3 0 4  N b 5 - 1 4 9 4 5  
MERCAPTD COMPOUND 
T R Y P S I N  A C T I V I T Y I  U L T R A V I O L E T  ABSORPTION.  AND -SH 
GROUP R E L E A S E  UPON EXPOSURE TO U L T R A V I O L E T  
I R R A D I A T I O N  AND M A G N E T I C  F I E L D  A 6 5 - 8 0 4 3 0  
M E T A B O L I S M  
A D E N O S I N E  T R I P H O S P H A T E I  A D E N O S I N E  C I P H O S P H A T E ,  AYD 
A D E N O S I N E  MONOPHOSPHATE I N  hDRMAL AND CARBON 
T E T R A C H L O R I D E  DAMAGED L I V E R S  OF M I C E  
A b 5 - 8 0 3 2 6  
L E A D  P O I S O N I N G  - CHANGES I N  MORPHOLOGY AND 
M E T A B O L I S M  OF ERYTHROCYTE OF HUMAN 
M E T A L  S U B J E C T  I N O E X  
A b 5 - B O 3 4 0  
OXYGEN I N  T H E  A N I M A L  O R G A N I S M  - A S Y M P O S I U M  
6 6 5 - 8 0 3 5 5  
T O X I C  
T R A C E  
ACT I O N  
METALS 
OF OXYGEN ON M E T A B O L I S M  AND R O L E  O F  
A b 5 - 8 0 3 6 6  
N U T R I T I O N A L  R E Q U I R E M E N T S  OF ALGAE - ELEMENTS F O R  
P H O T O S Y N T H E S I S  A N 0  NORMAL M E T A B O L I S M  
A b 5 - 8 0 3 7 5  
R O T A T I O N A L  D I F F U S I O N  I N  M A G N E T I C  F I E L O  AS R E L A T E 0  
TO B I O L O G I C A L  GROWTH A N 0  M E T A B O L I C  PROCESSES 
A b 5 - 8 0 4 1 3  
C A R D I A C  S U P P L Y  O F  S U B S T R A T E S  I N  HUMAN A T  REST,  
O U R I N G  P H Y S I C A L  WORK, A N 0  D U R I N G  RECOVERY 
A b 5 - 8 0 4 5 1  
O X I D A T I V E  M E T A B O L I S M  O F  HUMAN H E A R T  A T  R E S T  A N 0  I N  
D I F F E R E N T  WORK C O N D I T I O N S  A b 5 - 8 0 4 5 3  
C H E M I C A L  PATHWAYS O F  T H E  P R I M A R Y  DEVELOPMENT O F  
M E T A B O L I S M  A N 0  A R T I F I C I A L  M O D E L I N G  O F  OEVELOPMENT 
I N  COACERVATE DROPS A 6 5 - B O 4 8 4  
S Y N T H E T I C  A C T I V I T Y  D U R I N G  N O N S Y N C H R O N I Z E D  GROWTH 
C H L C R E L L A ,  S E P A R A T E 0  I N T O  AGE GROUPS B Y  F R A C T I O N A L  
C E N T R I F U G A T I O N  A b 5 - 8 0 5 0 5  
M E T A B O L I S M  OF A N I M A L S  I N  OXYGEN E N V I R O N M E N T  AT 
S I M U L A T E D  H I G H  A L T I T U D E  
N A S A - C R - 6 0 3 3 8  N b 5 - 1 5 3 7 2  
R A O I O B I O L O G Y  - M E T A B O L I S M  O F  M A G N E S I U M  I N  RATS,  
E R Y T H R C P C I E S I S I  H E M O L Y T I C  E F F E C T S  O F  S T E R O I D S ,  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I D E S .  
S Y N T H E S I S  OF TRACERS, AND I N S T R U M E N T A T I O N  
I C  RH-2 2 N 6 5 - 1 5 6 2 7  
M E T A L  
T O X I C  A C T I O N  O F  OXYGEN ON M E T A B O L I S M  A N 0  R O L E  O F  
TRACE METALS A b 5 - 8 0 3 6 6  
M E T E O R I T E  
MOLECULAR M A T R I C E S  FOR L I V I N G  SYSTEMS W I T H  THEORY 
OF M E T E O R I T I C  O R I G I N  A b 5 - 8 0 4 6 9  
M E T E O R I T I C  C O M P O S I T I O N  
P E T R O L C G I C A L  AND C O M P O S I T I O N A L  R E L A T I O N S H I P S  I N  
V A R I O U S  TYPES O F  M E T E O R I T E S  A b 5 - 8 0 3 7 3  
O R G A N I Z E 0  ELEMENT O I S T R I B U T I O N  I N  R E L A T I O N  T O  S I Z E  
I N  O R G U E I L  M E T E O R I T E  S U G G E S T I N G  P R I M I T I V E  
L I F E  I N D I G E N O U S  TO M E T E O R I T E S  A b 5 - 8 0 4 4 4  
A M I N O  A C I D S  A N 0  UREA I N  M E T E O R I T E S  - G E O C H E M I C A L  
AND A B I O G E N E T I C  ASPECTS A b 5 - 8 0 4 7 1  
M E T E O R O I O  HAZARD 
MEASUREMENT O F  M E T E O R O I O  E N V I R O N M E N T  FROM EXPLORER 
X V I  S A T E L L I T E  A b 5 - 8 0 3 9 9  
M I C R O B I O L O G Y  
A E R O B I C  AND A N A E R O B I C  M I C R O F L O R A  OF HUMAN F E C E S  
U S I N G  SPACE-TYPE D I E T S  
A M R L - T R - 6 4 - 1 0 7  N b 5 - 1 4 8 2 9  
M I C R O B I A L  C O N T A M I N A T I O N  O F  C L E A N  ROOMS 
N A S A - C R - 6 0 1 8 4  N b 5 - 1 5 1 4 8  
M I C R O M I N I A T U R I Z E O  E L E C T R O N I C  E Q U I P M E N T  
H Y D R O L Y S I S  UNDER S P A C E  C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE TO REMEDY 
C U R R E N T - B L O C K I N G  E F F E C T  OF GAS BETWEEN E L E C T R O O E S  
A I C E  P R E P R I N T  4 7 F  A 6 5 - 1 5 3 9 4  
M I C R O O R G A N I S M  
C Y T O P H Y S I O L O G I C A L  A N 0  B I O C H E M I C A L  I N V E S T I G A T I O N S  
OF M I C R O O R G A N I S M S  D U R I N G  R E S T O R A T I O N  F O L L O W I N G  
R A O I A T I O N  I N J U R Y  N 6 5 - 1 5 6 7 7  
A B I O G E N E S I S  OF P R I M A R Y  M I C R O O R G A N I S M S  B Y  E L E C T R I C  
01 SCHARGE 
N A S A - T T - F - 9 2 4 4  N b 5 - 1 6 3 0 3  
M I C R O P A R T I C L E  
A M I N O  A C I D S I  P E P T I O E S I  A N 0  O R G A N I C  S P H E R U L E S  
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER 
C H E M I C A L  PATHWAYS OF T H E  P R I M A R Y  DEVELOPMENT O F  
M E T A B O L I S M  AND A R T I F I C I A L  M O D E L I N G  O F  OEVELCPMENT 
I N  COACERVATE DROPS A b 5 - 8 0 4 8 4  
MORPHOLOGY AND C H E M I S T R Y  OF M I C R O S P H E R E S  D E R I V E D  
A 6 5 - 8 0 4 7 4  
FROM P R O T E I N O I O  ~ 6 5 - 8 0 4 a 5  
R E V I E W  OF E X P E R I M E N T S  O E A L I N G  W I T H  DEVELOPMENT OF 
M I C R O S P H E R E S  FROM THERMAL P R O T E I N O I O  
A b 5 - 8 0 4 8 6  
M I C R O S C O P Y  
G R A V I T A T I O N A L  A N 0  R A O I A T I O N  E F F E C T S  ON U N I C E L L U L A R  
O R G A N I S M S  AND M I C R O S C O P I C  T E C H N I Q U E S  FGR 
O B S E R V I N G  L I V I N G  C E L L S  
N A S A - C R - 5 1 7 9 9  N b 5 - 1 5  3 6 8  
MICROWAVE SPECTRUM 
MICROWAVE SPECTROSCOPY USEO TO I D E N T I F Y  
U N A M B I b U O U S L Y  C O N T A M I N A N T  TRACE GASES I N  M I X T U R E  
A N 0  I N O I C A T E  AMOUNT OF EACH 
A I C E  P R E P R I N T  5 4 0  A 6 5 -  1 5 2 5 1  
M I G R A T I O N  
M E C H A N I S M S  FOR N A V I G A T I C N  OF M I G R A T I N G  B I R D S  
P O S S I B L Y  A P P L I C A B L E  TO G U I D A N C E  O F  M I S S I L E S  
A b 5 - 8 0 4 3 3  
M I L I T A R Y  A I R C R A F T  
L I G H T  A T T A C K  A N 0  F I G H T E R  BOMBER P I L O T S  PROBLEMS 
C O N C E R N I N G  P I L O T  COMFORT, E F F I C I E N C Y  AKO S U R V I V A L .  
F L I G H T  S A F E T Y  A N 0  COMBAT E F F E C T I V E N E S S  
A b 5 - 1 4 2 2 6  
M I S S I L E  
M E C H A N I S M S  FOR N A V I G A T I O N  O F  M I G R A T I N G  B I R D S  
P O S S I B L Y  A P P L I C A B L E  T O  G U I D A N C E  O F  P t I S S I L E S  
A b 5 - 8 0 4 3 3  
M I S S I O N  P L A N N I N G  
HUMAN E N G I N E E R I N G  A S P E C T S  OF A S T R O N A U T I C S  A N 0  SOME 
E X P E R I M E N T A L  R E S U L T S  A b 5 - 8 0 4 3 8  
M I T O S I S  
D I U R N A L  C Y C L E  OF M I T O T I C  A C T I V I T Y  O F  V A R I O U S  ORGAN 
T I S S U E S  A F T E R  M E C H A N I C A L  I N S U L T  I N  RODENTS 
A b 5 - B O 3 9 5  
M O L E C U L A R  SPECTROSCOPY 
M I C R O H A V E  SPECTROSCOPY USEO T O  I D E N T I F Y  
U N A M B I G U O U S L Y  C O N T A M I N A N T  TRACE G A S E S  I N  M I X T U R E  
A N 0  I N O I C A T E  AMOUNT O F  E A C H  
A I C E  P R E P R I N T  5 4 0  A b 5 -  1 5 2 5  1 
M O L E C U L A R  STRUCTURE 
O R I G I N S  O F  P R E B I O L O G I C A L  SYSTEMS A N 0  O F  T H E I R  
MOLECULAR M A T R I C E S  - CONFERENCE 
A 6 5 - 8 0 4 6 5  
M O L E C U L E  
MOLECULAR M A T R I C E S  FOR L I V I N G  SYSTEMS W I T H  THEORY 
O F  M E T E O R I T I C  O R I G I N  A 6 5 - 8 0 4 6 9  
M O N I T O R  
SENSORY-FEEOBACK A N A L Y S I S  O F  B E H A V I O R  I N  
S T E R E O T E L E V I S E O  V I S U A L  F I E L O  A b 5 - 8 0 3 4 4  
MONKEY 
I N F L A M M A T O R Y  A N 0  O E G E N E R A T I V E  L E S I O N S  I N  
A P P A R E N T L Y  NORMAL S Q U I R R E L  MONKEYS 
N A S A - C R - b o 1 9 3  N b 5 -  15  1 3 9  
MOON I L L U S I O N  
MOON I L L U S I O N  - V I S U A L  F A C T O R S  A F F E C T I N G  APPARENT 
S I Z E  
MORPHOLOGY 
A b 5 - 8 0 3 2 4  
MORPHOLOGY A N 0  C H E M I S T R Y  OF M I C R O S P H E R E S  D E R I V E O  
FROM P R O T E I N O I O  A b 5 - 8 0 4 8 5  
R E V I E W  OF E X P E R I M E N T S  O E A L I N G  W I T H  O E V t L O P M E N T  OF 
M I C R O S P H E R E S  FROM THERMAL P R O T E I N O I D  
A 6 5 - 8 0 4 8 6  
P H Y S I O L O G I C A L  A N 0  M O R P H C L O G I C A L  R E L A T I O N S H I P S  
BETWEEN M A R I N E  S P E C I E S  OF C H L O R E L L A  
1-20 
S U B J E C T  I N D E X  N O I S E  
N 6 5 - 1 5 8 0 5  
M O T I O N  
SENSORY-FEEDBACK A N A L Y S I S  O F  B E H A V I O R  I N  
S T E R E O T E L E V I S E D  V I S U A L  F I E L O  A 6 5 - 8 0 3 4 4  
M O T I V A T I O N  
DEVELOPMENT O F  S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
NASA-CR-156 N 6 5 - 1 5  546 
MOTOR SYSTEM / B I O L /  
UPPER E X T R E M I T Y  P R O S T H E T I C S  RESEARCH, SENSORY 
MOTOR CONTROL, A N 0  T R A C K I N G  S I M U L A T O R  
DEVELOPMENT 
RE P T  .-64- 58 N 6 5 - 1 5 5 9 8  
M O U N T A I N  I N H A B I T A N T S  
D I E T  SURVEY OF PUECHUA I N D I A N S  AT H I G H  A L T I T U D E  I N  
P E R U V I A N  ANDES A 6 5 - 8 0 4 4 9  
MOUSE 
A D E N O S I N E  T R I P H O S P H A T E ,  A D E N O S I N E  DIPHOSPHATE,  AN0 
A D E N O S I N E  MONOPHOSPHATE I N  NORMAL A N 0  CARBON 
T E T R A C H L O R I D E  DAMAGED L I V E R S  O F  M I C E  
A 6 5 - 8 0 3 2 6  
DECREASED BODY TEMPERATURE A N 0  E F F E C T  
ON C O N D I T I O N E D  R E F L E X E S  I N  R A T S  
A 6 5 - 8 0 3 2 8  
E L E C T R O E N C E P H A L O G R A P H I C  CHANGES I N  M I C E  I N  
WAKE-SLEEP C Y C L E  A 6 5 - 8 0 3 2 9  
M A G N E T I C  F I E L D  E F F E C T  ON G E N E T I C  CODE O F  MOUSE 
A 6 5 - 8 0 4 1 5  
GROWTH R A T E  OF M I C E  OF D I F F E R E N T  AGES EXPOSED TO 
HOMOGENEOUS AND INHOMOGENEOUS M A G N E T I C  F I E L O S  
A 6 5 - 8 0 4 1 6  
R E J E C T I O N  OF T R A N S P L A N T E D  TUMORS I N  M I C E  OF B O T H  
SEXES EXPOSED TO M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 1 7  
C I R C U L A T I N G  L E U K O C Y T E  NUMBER CHANGES OF YOUNG A N 0  
O L D  F E M A L E  M I C E  EXPOSED TO M A G N E T I C  F I E L O S  
A 6 5 - 8 0 4 1 8  
R E D U C T I O N  O F  X-RAY I R R A D I A T I O N  M O R T A L I T Y  OF M I C E  
THROUGH M A G N E T I C  F I E L D  PRETREATMENT 
A 6 5 - 8 0 4 1 9  
L I F E S P I N  I N C R E A S E  O F  TUMOR-BEARING M I C E  THROUGH 
PRETREATMENT I N  M A G N E T I C  F I E L D S  PRODUCING 
L E U K O C Y T O S I S  A 6 5 - 8 0 4 2 0  
M A G N E T I C  F I E L D  E F F E C T  ON WOUND H E A L I N G  A N 0  T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A 6 5 - 8 0 4 2 1  
S U R V I V A L  OF A N I M A L S .  I N C L U D I N G  M I C E  AND F R U I T  F L Y ,  
O R D S P H I L A  MELANOGASTERI I N  M A G N E T I C  F I E L D S  O F  
140r000 CERSTEOS 6 6 5 - 8 0 4 2 5  
MAGNETIC FIELD EFFECT ON CELL RESPIRATION OF MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE AND F I E L D  
STRENGTH AND TEMPERATURE A 6 5 - 8 0 4 2 6  
M A G N E T I C  F I E L O  E F F E C T  ON F R U I T  F L Y .  D R O S O P H I L A  
MELANOGASTER. AND 5-37 MOUSE TUMOR C E L L S  
A 6 5 - 8 0 4 6 2  
BOUND AND F R E E  C O R T I C O S T E R O I D  I N  P L A S M A  OF TWO 
S U B S P E C I E S  OF DEER M I C E ,  PEROMYSCUS MANICULATUS.  
I D E N T I F I E D  THROUGH CHROMATOGRAPHY 
AFTER EXPOSURE TO Low AMBIENT TEMPERATURE 
A 6 5 - 8 0 5 1 1  
MUSCLE 
E L E C T R C P H Y S I O L O G I C A L  E F F E C T S  O F  I N T E R A C T I O N  
BETWEEN T A S K  DEMANDS A N D  REDUCED SENSORY I N P U T  
A 6 5 - 8 0 5 2 0  
I N F L U E N C E  O F  PROLONGED W E I G H T L E S S N E S S  ON 
A U T O M A T I S M  OF C A R D I A C  MUSCLE AND A S S O C I A T E D  
A M P L I F I C A T I O N  O F  TONUS O F  VAGUS N E R V E  
N 6 5 - 1 5 4 4 5  
ELECTRCMYOGRAPH F O R  R E C O R D I N G  O F  E L E C T R I C A L  
MUSCLE D I S C H A R G E  N 6 5 - 1 5 7 2 0  
MUSCULAR F U N C T I O N  
C O N V U L S I O N S  C A U S E 0  B Y  H I G H  PRESSURE OXYGEN / OHP/ 
A N 0  R E L A T I O N S H I P  TO P A R A L Y S I S  A 6 5 - 1 4 2 3 3  
MUSCULAR S T R E N G T H  
P R E - T E N S E 0  A N 0  FREE-ARM SPEED AS A F F E C T E D  B Y  
S T R E N G T H  T R A I N I N G  A 6 5 - 8 0 5 2 5  
MUSCULAR S Y S T E M  
R E A C T I O N  T I M E  FOR T A S K S  I N V O L V I N G  ARM A N 0  L E G  
MOVEMENTS 6 6 5 - 8 0 5 2 2  
MUSCULAR TONUS 
R E A C T I O N  T I M E  AND SPEED OF MOVEMENT OF SUPPORTED 
L I M B  AS A F F E C T E D  B Y  MUSCULAR STRETCH, T E N S I O N ,  A N 0  
R E L A X A T I O N  A 6 5 - 8 0 5 2 4  
PRE-TENSE0 A N 0  FREE-ARM S P E E D  AS A F F E C T E D  B Y  
STRENGTH T R A I N I N G  A 6 5 - 8 0 5 2 5  
N 
N A V I G A T I O N  
AERIAL GUNNERY, Low LEVEL FLIGHT, AND NAVIGATION 
T R A I N I N G  F O R  H E L I C O P T E R  O P E R A T I O N S  
N 6 5 - 1 5 7 3 8  
N A V I G A T I O N  AND G U I D A N C E  
M E C H A N I S M S  FOR N A V I G A T I O N  OF M I G R A T I N G  B I R D S  
P O S S I B L Y  A P P L I C A B L E  TO G U I D A N C E  O F  M I S S I L E S  
A 6 5 - 8 0 4 3 3  
NERVOUS SYSTEM 
B A L L I S T D C A R O I O G R A M S  OF T R A I N E D  A N 0  U N T R A I N E D  
S U B J E C T S  A T  R E S T  A N 0  D U R I N G  E X E R C I S E  
665-80455 
P H Y S I O L O G I C  RESPONSES O F  MAN EXPOSED T O  C O L D  
I N V O L V I N G  NERVOUS, C I R C U L A T O R Y t  A N 0  E N D O C R I N E  
SYSTEMS A 6 5 - 8 0 4 9 1  
M A T H E M A T I C A L  MODEL FOR STUDY OF R E L A T I O N  BETWEEN 
N E U R A L  PROCESSES OF E X C I T A T I O N  AND I N H I B I T I O N  
N 6 5 -  14579 
B I O C H E M I S T R Y  A N 0  CHEMOTHERAPY OF NERVOUS AND 
P S Y C H I C  D I S E A S E S  
J P R S - 2 8 5 2 7  N 6 5 - 1 5 8 7 2  
NEUROPHYSIOLOGY 
NEUROPHYSIOLOGY A N 0  ECOLOGY - PROBLEMS I N  
C Y B E R N E T I C S  
J P R  5-21 792 N 6 5 - 1 4 5 7 8  
N E U R O P H Y S I O L O G I C A L  PROCESSES OF REGULATION.  
I N S P E C T I O N ,  A N 0  CONTROL N 6 5 - 1 4 5 8 1  
C O N O I T I O N E O  R E F L E X  AND MODERN NEUROPHYSIOLOGY 
N A S A - T T - F - 3 0 6  N 6  5- 14946 
N E U R O P H Y S I O L O G I C A L  MECHANISMS E F F E C T  ON E X T E R N A L  
S I G N A L  O I S C R I M I N A T I O N  
N AS A-TT-F- 307 N 6 5 - 1 4 9 4 7  
P H Y S I O L O G I C A L  E F F E C T S  OF DRUGS ON NERVOUS SYSTEM 
OF A N I M A L S  - NEUROPHYSIOLOGY 
J P R S - 2 8 4 1 9  
COMPLEX A N I M A L  B E H A V I O R  UNDER F U L L  E N V I R O N M E N T A L  
CONTROL - N E U R O P H Y S I O L O G I C A L  CORRELATES O F  
B E H A V I O R  
N A S A - C R - 5 3 4 7 5  N 6 5 - 1 5 3 7 3  
N 6 5 - 1 5 0 4 5  
N E U R O S C I E N C E  
NEURODYNAMICS OF HUMAN A U O I T C R Y  SYSTEM 
J P R S - 2 8 3 0 8  N 6 5 - 1 4 7 4 8  
N I C O T I N E  
STROKE VOLUME A N 0  C A R D I A C  OUTPUT A F T E R  S M O K I N G  I N  
P O S T P R A N D I A L  A N 0  I N  F A S T I N G  S T A T E  I N  R E L A T I O N  T O  
GLUCOSE I N T A K E  A 6 5 - 8 0 4 4 7  
N O I S E  
P H Y S I C A L  WORK PERFORMANCE AS A F F E C T E D  B Y  
E N V I R O N M E N T A L  C O N D I T I O N S  A 6 5 - 8 0 3 2 1  
C A R D I O V A S C U L A R  SYSTEM UNDER EXPOSURE TO C O N T I N U O U S  
1-21 
N U C L E A R  ENERGY S U B J E C T  I N D E X  
N O I S E  
1 - 4 1 1 - R  N b 5 - 1 5 5 7 7  
N U C L E A R  ENERGY 
S A F E T Y  HAZARDS U S I N G  N U C L E A R  POWER FOR SPACE 
V E H I C L E S  A 6 5 - 8 0 5 2 7  
N U C L E A R  E X P L O S I O N  
F L A S H  B L I N D N E S S  DUE TO R A D I A T I O N  FROM NUCLEAR 
E X P L O S I O N  
N A O C - M L - 6 4 1 2  N b 5 - 1 5 7 1 0  
N U C L E A R  R A D I A T I O N  
O R I E N T A T I O N  ON NUCLEAR R A D I A T I O N I  NUCLEAR SAFETY,  
A N 0  EMERGENCY MEASURES N 6 5 - 1 5 4 1 6  
N U C L E I C  A C I D  
E X P E R I M E N T A L  S Y N T H E S I S  OF N U C L E I C  A C I D  A N 0  P R O T E I N  
TO T E S T  B I O C H E M I C A L  E V O L U T I O N A R Y  H Y P O T H E S I S  
A 6 5 - 1 4 5 2 9  
A B I O L O G I C A L  S Y N T H E S I S  O F  SOME N U C L E I C  A C I D  
C O N S T I T U E N T S  A b 5 - 8 0 4 7 7  
P R O J E C T I N G  BACKWARD FROM T H E  P R E S E N T  STAGE OF 
E V O L U T I O N  OF B I O S Y N T H E S I S  - I N F O R M A T I O N  TRANSFER 
W I T H O U T  N U C L E I C  A C I D S  A 6 5 - 8 0 4 7 9  
N U C L E O S I D E  
P R I M O R O I A L  U L T R A V I O L E T  PRODUCTION OF N U C L E O S I D E  
PHOSPHATES A N 0  S I M I L A R  LABORATORY SYNTHESES 
A b 5 - 8 0 4 7 6  
S Y N T H E S I S  OF N U C L E O S I D E S  A N 0  P O L Y N U C L E O T I D E S  W I T H  
METAPHOSPHATE ESTERS - B I O L O G I C A L  MOOEL OF V I R U S -  
L I K E  SYSTEM A b 5 - 8 0 4 8 2  
N U C L E O T I D E  
A D E N O S I N E  T R I P H O S P H A T E ,  A D E N O S I N E  O I P H O S P H A T E t  AN0 
A D E N O S I N E  MONOPHOSPHATE I N  NORMAL A N 0  CARBON 
T E T R A C H L O R I D E  DAMAGED L I V E R S  OF M I C E  
A 6 5 - 8 0 3 2 b  
N U T R I T I O N  
N U T R I T I O N A L  R E Q U I R E M E N T S  OF ALGAE - ELEMENTS F O R  
P H O T O S Y N T H E S I S  AN0 NORMAL M E T A B O L I S M  
A b 5 - 8 0 3 7 5  
N U T R I T I O N A L  REQUIREMENTS 
FOOD I N T A K E  AND ENERGY E X P E N D I T U R E  I N  S U B J E C T S  
ENGAGED I N  P H Y S I C A L  E X E R C I S E  A b 5 - 8 0 3 1 8  
N U T R I T I O N A L  R E Q U I R E M E N T S  I N  HOT A N 0  C O L D  
ENVIRONMENTS AS R E L A T E 0  TO AGE A b 5 - B O 5 0 0  
NYSTAGMUS 
ANNOTATED B I B L I O G R A P H Y  OF F A T I G U E ,  M A L I N G E R I N G ,  
NYSTAGMUS, DRUGS, AND F O R E N S I C  S C I E N C E  
AM-64-16 N 6 5 - 1 5 3 0 8  
B I L A T E R A L  C A L O R I C  H A B I T U A T I O N  ON NYSTAGMUS 
RESPONSES ON C A T  
A M - 6 4 - 1 4  N b 5 - 1 5 3 4 6  
0 
OPHTHALMOLOGY 
OPHTHALMOLOGICAL C O N S I O E R A T I O N S  OF V I S U A L  PROBLEMS 
OF SPACE F L I G H T  A b 5 - 1 4 8 0 7  
OPOSSUM 
PROPOSED B I O S A T E L L I T E  U T I L I Z I N G  OPOSSUM F E T U S E S  
FOR S T U D Y I N G  W E I G H T L E S S N E S S  E F F E C T S  
A b 5 - 8 0  464 
O P T I C A L  F I L T E R  
S K I N  TEMPERATURE RESPONSE TO O P T I C A L L Y  F I L T E R E D  
I N T E N S E  THERMAL R A D I A T I O N I  C O N S I D E R I N G  SPECTRAL 
CHARACTER AND ENERGY L E V E L  A b 5 - 1 4 2 3 1  
O P T I M A L  CONTROL 
O P T I M A L  CONTROL OF HUMAN C E N T R I F U G E  U S E 0  TO 
S I M U L A T E  SUOOEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M B I N E D  V A R I A T I O N A L  C A L C U L U S  AN0 PHASE P L A N E  
A N A L Y S I S  4 6 5 - 1 4 9 6 3  
O R B I T A L  SHOT 
P S Y C H O L O G I C A L  RESEARCH AREAS E X P L O R E 0  I N  
S U B O R B I T A L  AN0 O R B I T A L  F L I G H T S  BETWEEN A P R I L  
1961 AND J U N E  1963 A b 5 - 8 0 4 5 0  
O R G A N I C  C H E M I S T R Y  
E X P E R I M E N T A L  S Y N T H E S I S  OF N U C L E I C  A C I D  A N 0  P R O T E I N  
TO T E S T  B I O C H E M I C A L  E V O L U T I O N A R Y  H Y P O T H E S I S  
A b 5 - 1 4 5 2 9  
O R G A N I C  M A T E R I A L  
ENERGY SOURCES AND C H E M I C A L  R E A C T I O N S  I N  
P R E B I O L O G I C A L  O R G A N I C  S Y N T H E S I S  
A b 5 - 8 0 4 7 3  
O R G A N I S M  
MOOEL FOR B I O C H E M I C A L  O R I G I N  OF L I F E  - F I R S T  
O R G A N I S M  
R E L A T I O N  OF L I V I N G  ORGANISMS AN0 I N E R T  MATTER 
W I T H I N  B I O S P H E R E  - ECOLOGY N 6  5-14580 
A 6 5 - 8 0 4 6 6  
E F F E C T S  OF GRAV 
OF ORGANISM 
' I  1 . A T I O N  I N  F O R M A T I O N  OF F U N C T I O N  
N 6 5 - 1 5 6 1 9  
O R G U E I L  M E T E O R I T E  
O R G A N I Z E D  ELEMENT O I S T R I B U T I O N  I N  R E L A T I O N  T O  S I Z E  
I N  O R G U E I L  M E T E O R I T E  S U G G E S T I N G  P R I M I T I V E  
L I F E  I N D I G E N O U S  TO M E T E O R I T E S  A b 5 - 8 0 4 4 4  
O R T H O S T A T I C  TOLERANCE 
FOUR WEEKS B E D  REST E F F E C T  ON C I R C U L A T O R Y  
F U N C T I O N S  I N  MAN A 6 5- 142 3 b 
O T O L I T H  
F U N C T I O N S  OF O T O L I T H  ORGANS A N 0  S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
E N V I R O N M E N T S  A b 5 - 1 4 5 2 6  
O X I D A S E  
A C T I V I T Y  OF CYTOCHROME O X I D A S E  I N  ORGANS OF R A T S  
ADAPTED TO H I G H E R  A N 0  LOWER TEMPERATURES 
F T O - T T - 6 4 - 4 4 4 / l t 2  N b 5 - 1 5 9 6 3  
OXYGEN 
I N H I B I T I O N  OF SEED G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME BY R A D I A T I O N  A N 0  C H E M I C A L  
S T I M U L U S  6 6 5 - 8 0 3 5 4  
OXYGEN I N  THE A N I M A L  O R G A N I S M  - A SYMPOSIUM 
A b 5 - 8 0 3 5 5  
R O L E  OF OXYGEN I N  PHENOMENA OF C H E M I C A L  
P R O T E C T I O N  A G A I N S T  I O N I Z I N G  R A D I A T I O N  
A 6 5 - 8 0 3 6 7  
OXYGEN B R E A T H I N G  
RECOVERY O F  U S A B L E  OXYGEN FROM WASTE CARBON 
D I O X I D E  ON SPACECRAFT B Y  C A T A L Y T I C  H Y D R O G E N A T I O N  
FOLLOWED B Y  E L E C T R O L Y S I S  6 6 5 - 1 5 6 2 5  
PROLONGED I N H A L A T I O N  OF OXYGEN A N 0  E F F E C T  ON HUMAN 
T A S T E  S E N S A T I O N  A N 0  R E L A T I O N  TO H I G H  A L T I T U D E  
A b 5 - 8 0 3 9 6  F L Y I N G  
M E T A B O L I S M  OF A N I M A L S  I N  OXYGEN E N V I R O N M E N T  AT 
S I M U L A T E D  H I G H  A L T I T U O E  
N A S A - C R - 6 0 3 3 8  N b 5 - 1 5 3 7 2  
OXYGEN C O N S U M P T I O N  
L U N G  VOLUME CHANGES OF EMPHYSEMA P A T I E N T S  UPON 
EXPOSURE TO S I M U L A T E D  A L T I T U O E  O F  18.000 F T  
A b 5 - 1 4 2 3 7  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS AS F U N C T I O N  OF 
L O C A L  TEMPERATURE CHANGES I N  V E R T E B R A L  C A N A L  
A b  5- BO 32 3 
C Y S T E A M I N E  A N 0  AET / I S O T H I U R O N I U M /  E F F E C T S  ON 
OXYGEN C O N S U M P T I O N  A N 0  BODY TEMPERATURE O F  MOUSE 
1 6 5 - 8 0 3 2 5  
OXYGEN COST OF B R E A T H I N G  D U R I N G  R E S P I R A T I O N  
A G A I N S T  PRESSURE 
OXYGEN C O N S U M P T I O N  AND S O D I U M  R E A B S O R P T I O N  I N  DOG 
K I D N E Y  A b 5 - 8 0 3 6 2  
C E R E B R A L  BLOOD S U P P L Y  A N 0  C E R E B R A L  O X I D A T I V E  
M E T A B O L I S M  A 6 5 - 8 0 3 6 3  
H E A R T  M I N U T E  VOLUME AS P U A O R A T I C  F U l v C T I O N  O F  
A 6 5 - 8 0 3 2 7  
1-22 
S U B J E C T  I N D E X  P E R S O N A L I T Y  
OXYGEN U P T A K E  I N  NORMAL MEN D U R I N G  P H Y S I C A L  
E X E R C I S E  A 6 5 - 8 0 4 0 3  
OXYGEN D E F I C I E N C Y  
OXYGEN L A C K  E F F E C T  ON I N D U C T I V E  P H A S E  
OF P H O T O S Y N T H E T I C  CARBON D I O X I D E  A B S O R P T I O N  
I N  C H L O R E L L A  V U L G A R I S  A 6 5 - 8 0 3 1 7  
OXYGEN S T A R V A T I O N  A N 0  A C C E L E R A T I O N  E F F E C T  ON 
CONTENT OF G L U T A M I C  A N 0  GAMMA-AMINOBUTYRIC A C I D S  
I N  B R A I N  T I S S U E  
J P R S - 2 8 6 3 0  N 6 5 - 1 6 1 3 6  
OXYGEN M E T A B O L I S M  
F A C T O R S  A F F E C T I N G  R A T E  OF OXYGEN EXCHANGE 
BETWEEN C A P I L L A R Y  BLOOD AND T I S S U E S  
A 6 5 - 8 0 3 6 1  
OXYGEN STORAGE I N  MAN A 6 5 - 8 0 3 6 8  
OXYGEN A N 0  CARBON D I O X I D E  PRESSURES, PHI STANDARD 
B I C A R B O N A T E  A N 0  B A S E  EXCESS I N  HUMAN CORONARY 
VENOUS BLOOD A T  REST, O U R I N G t  A N 0  A F T E R  P H Y S I C A L  
WORK A 6 5 - 8 0 4 5 2  
OXYGEN P R O D U C T I O N  
MANNED S P A C E C R A F T  OXYGEN REQUIREMENTS,  CRYOGENIC 
STORAGE, P R O O U C T I O N  A N 0  TWO-GAS ATMOSPHERES 
A b 5 - 1 4 3 8 1  
SPACECRAFT OXYGEN P R O O U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON O I O X I O E  AND C H L O R E L L A  C U L T I V A T E D  FROM 
FERMENTED E X C R E T A  A 6 5 - 1 4 3 8 2  
OXYGEN R E G E N E R A T I O N  FROM S O L I D  E L E C T R O L Y T I C  
R E D U C T I O N  OF CARBON D I O X I D E  FOR SPACE C A B I N  
ATMOSPHERE 
A I C E  P R E P R I N T  470 A 6 5 - 1 5 3 4 6  
BOSCH PROCESS C L O S E 0  C Y C L E  OXYGEN P R O D U C T I O N  U N I T  
FOR SPACE A P P L I C A T I O N  
A I C E  P R E P R I N T  4 7 A  A 6 5 - 1 5 3 9 8  
OXYGEN T E N S I O N  
GENERAL ADVERSE E F F E C T S  A N 0  V A R I O U S  P H Y S I O L O G I C A L  
RESPONSES OF OXYGEN AT H I G H  T E N S I O N  - A R E V I E W  
~ 6 5 - a 0 3 6 4  
A R T E R I A L  OXYGEN T E N S I O N  AN0 F U N C T I O N A L  A T E L E C T A S I S  
AND H Y P E R I N F L A T I O N  
A O - 4 5 0 3 4 6  N 6 5 - 1 4 7 6 1  
OXYGEN T O X I C I T Y  
OXYGEN E F F E C T  ON R A O I A T I O N  R E S I S T A N C E  OF M I C E  
EXPOSED TO I O N I Z I N G  DOSES I N  CONTROLLED 
E N V I R O N M E N T  A 6 5 - 1 4 2 2 5  
C O N V U L S I O N S  C A U S E 0  BY H I G H  PRESSURE OXYGEN / OHP/  
A N 0  R E L A T I O N S H I P  TO P A R A L Y S I S  A 6 5 - 1 4 2 3 3  
F A T A L  P H Y S I O L O G I C A L  E F F E C T S  I N  M I C E  D U R I N G  LONG 
EXPOSURE TO H I G H L Y  OXYGENATED E N V I R O N M E N T  
A 6 5 - 1 4 3 8 4  
PROLONGEO EXPOSURE OF DOGS TO H I G H  OXYGEN 
E N V I R O N M E N T  R E S U L T I N G  I N  R E T I N A L  DETACHMENT A N 0  
OTHER SEVERE OCULAR OAMAGE A 6 5 - 1 4 3 8 5  
C O M B I N E D  E F F E C T S  O F  OXYGEN T O X I C I T Y  A N 0  H I G H  
G R A V I T Y  S T R E S S E S  ON R E T I N A L  OAMAGE I N  A N I M A L S  
A 6 5 - 1 4 3 8 6  
S P A C E C R A F T  C A B I N  C O N S I D E R I N G  PRESSURE, T Y P E S  OF 
ATMOSPHERE A N 0  F I R E  HAZARDS FROM F L A M M A B L E  
M A T E R I A L  A 6 5 - 1 4 8 0 6  
B I O L O G I C A L  E F F E C T S  OF OXYGEN - A R E V I E W  
A 6 5 - 8 0 3 6 5  
T O X I C  A C T I O N  OF OXYGEN ON M E T A B O L I S M  A N 0  R O L E  O F  
T R A C E  M E T A L S  A 6 5 - 8 0 3 6 6  
P 
P A R T I C L E  M O T I O N  
E L E C T R O P H O R E S I S  - D I S P L A C E M E N T  OF P A R T I C L E S  I N  
COARSE S U S P E N S I O N S  UNDER I N F L U E N C E  OF EXTERNAL 
E L E C T R I C  F I E L D  N 6 5 - 1 5 7 2 2  
PATHOLOGY 
P H Y S I O L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  OF H I G H  
A L T I T U D E  EXPOSURE A 6 5 8 0 4 9 3  
P A T H O L O G I C  A N 0  P H Y S I O L O G I C  E F F E C T S  OF HEAT 
EXPOSURE I N  MAN A 6 5 - B O 4 9 7  
P H Y S I O L O G I C  AND P A T H O L O G I C  E F F E C T S  OF EXTREME COLD 
D U R I N G  T O T A L  BODY C O O L I N G  AND L O C A L  C O L D  I N J U R Y  I N  
MAN A 6 5 - 8 0 4 9 8  
P A T H O L O G I C  A N 0  P H Y S I O L O G I C  
TO H I G H  A L T I T U D E  
E F F E C T  ON MAN EXPOSED 
A 6 5 - 8 0 4 9 9  
I N F L A M M A T O R Y  A N 0  D E G E N E R A T I V E  L E S I O N S  I N  
A P P A R E N T L Y  NORMAL S Q U I R R E L  MONKEYS 
N A S A - C R - 6 0 1 9 3  N 6 5 - 1 5 1 3 9  
P A T I E N T  
M E D I C A L  PROBLEMS I N  A I R  T R A N S P O R T A T I O N  O F  P A T I E N T S  
A 6 5 - 8 0 3 7 1  
P A T T E R N  R E C O G N I T I O N  
SPEAKER I O E N T I F I C A T I O N  B Y  E X P R E S S I N G  V O I C E  S I G N A L  
A T  ANALYZER OUTPUT I N  TERMS O F  FREQUENCY, T I M E  A N 0  
A M P L I T U D E  A 6 5 - 1 5 6 6 6  
A D A P T I V E  P A T T E R N  R E C O G N I T I O N  A N 0  D E T E C T I O N ,  A N 0  
A N A L Y T I C A L  PROBLEMS I N H E R E N T  TO PERCEPTRONS 
A O - 6 0 8 1 5 7  N 6 5 - 1 5 6 6 4  
P E N T O B A R B I T A L  S O D I U M  
C O N V U L S I O N S  I N  P I L O T  F O L L O W I N G  DRUG WITHDRAWAL 
A 6 5 - 8 0 3 8 7  
P E P T I D E  
A M I N O  A C I O S t  P E P T I O E S I  A N 0  O R G A N I C  SPHERULES 
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER 
S O I L  PHOSPHATASE A N 0  L E U C Y L  A M I N O P t P T I O A S E  
A C T I V I T Y  MEASUREO BY FLUORESCENT ASSAY 
N AS A-CR-509 19 N 6 5 - 1 6 2 7 8  
A 6 5 - 8 0 4 7 4  
P E R C E P T I O N  
S E L E C T I V E  S T R A T E G I E S  I N  A S S I M I L A T I O N  
O F  S U C C E S S I V E L Y  P R E S E N T E D  S I G N A L S  
A 6  5- 80 339 
I N F O R M A T I O N  P R O C E S S I N G  FROM B R I E F  V I S U A L  D I S P L A Y S  
A S S E S S E D  ON B A S I S  OF P R O B A B I L I S T I C  MOOEL B Y  NEW 
D E T E C T I O N  METHOD A 6 5 - 8 0 3 9 0  
PERCEPTRON 
A D A P T I V E  P A T T E R N  R E C O G N I T I O N  A N 0  D E T E C T I O N ,  A N 0  
A N A L Y T I C A L  PROBLEMS I N H E R E N T  TO PERCEPTRONS 
A D - 6 0 8 1  57 N 6 5 -  1 5 6 6 4  
PERFORMANCE C H A R A C T E R I S T I C S  
V I G I L A N C E  PERFORMANCE I N  M U L T I C H A N N E L  M O N I T O R I N G  
165-80348 
R E A C T I O N  A N 0  P H Y S I C A L  PERFORMANCE C A P A C I T Y  OF MAN 
AS A F F E C T E D  B Y  C L I M A T E  A 6 5 - 8 0 5 0 2  
FOREARM P O S I T I O N  V A R I A T I O N  E F F E C T  ON ELBOW 
F L E C T I O N  D U R I N G  C H I N N I N G  E X E R C I S E  A 6 5 - 8 0 5 2  1 
P E R I O D I C I T Y  / B I O L /  
V I S U A L  THRESHOLD V A R I A B I L I T Y  I N  F E M A L E  S U B J E C T S  
OVER 50-DAY P E R I O D  A 6 5 - 8 0 4 5 7  
P E R M E A B I L I T Y  
P E R M E A B I L I T Y  I N  GAS-MEMBRANE-GAS S E P A R A T I O N  
SYSTEMS 
N A S A - C R - 5 1 1 0 3  N 6 5 - 1 6 3 2 6  
P E R S O N A L I T Y  
N E U R O P S Y C H O L O G I C A L  E X P L A N A T I O N  O F  U N I T Y  OF 
B I N O C U L A R  V I S I O N  ~ 6 5 - 8 0 3 8 9  
F I E L D  OEPENOENCE S T A B I L I T Y  AFTER R O T A T I O N  OF BODY 
AS MEASURE0 B Y  ROO A N 0  FRAME T E S T  
A 6 5 - 8 0 4 6 1  
SENSORY D E P R I V A T I O N I  P E R S O N A L I T Y  FACTORS,  A N 0  
E X P E R I E N C E  OF V I S U A L  IMAGERY A 6 5 - 8 0 5 1 6  
1 - 2 3  
PETROLOGY S U B J E C T  I N D E X  
PETROLOGY 
P E T R O L O G I C A L  AN0 C O Y P O S I T I O N A L  R E L A T I O N S H I P S  I N  
V A R I O U S  T Y P E S  O F  M E T E O R I T E S  A 6 5 - 8 0 3 7 3  
PHARMACOLOGY 
A C E T Y L C H O L I N E  A N 0  R E L A T E D  DRUGS R O L E  I N  
A C C E L E R A T I O N  S T R E S S  TOLERANCE A 6 5 - 1 4 2 3 2  
PHOSPHATE 
P R I M O R O I A L  U L T R A V I O L E T  PROOUCTION O F  N U C L E O S I D E  
PHOSPHATES A N 0  S I M I L A R  LABORATORY SYNTHESES 
A 6 5 - 8 0 4 7 6  
S Y N T H E S I S  OF N U C L E O S I D E S  A N 0  P O L Y N U C L E O T I D E S  W I T H  
METAPHOSPHATE E S T E R S  - 8 I O L O G I C A L  MODEL OF V I R U S -  
L I K E  SYSTEM A 6 5 - 8 0 4 8 2  
S O I L  PHOSPHATASE A N 0  L E U C Y L  A M I N O P E P T I O A S E  
A C T I V I T Y  MEASURE0 B Y  FLUORESCENT ASSAY 
NA S A-CR-5 09 19 N 6 5 - 1 6 2 7 8  
P H O S P H O R I C  A C I D  
THERMAL P O L Y C O N O E N S A T I O N  OF F R E E  A M I N O  A C I D S  W I T H  
POLYPHDSPHORIC A C I D  A 6 5 - 8 0 4 8 1  
THERMAL C O N D E N S A T I O N  O F  C Y T I D Y L I C  A C I D  I N  PRESENCE 
OF POLYPHOSPHORIC A C I D  A 6 5 - 8 0 4 8 3  
P H O T I C  S T I M U L A T I O N  
F L A S H  FREPUENCY WHEN B R I G H T N E S S  I S  V A R I E D  B Y  
M A N I P U L A T I O N  OF TEMPORAL D I S T R I B U T I O N  OF P H O T I C  
I N T E R M I T T E N C Y  A 6 5 - 8 0 4 6 0  
PHOTOCHEMICAL R E A C T I O N  
PHOTOCHEMICAL R E A C T I O N S  I N  S K I N  A N 0  E Y E  A N 0  H E A T  
E F F E C T S  OF S U N L I G H T  ON HUMAN BODY 
A 6 5 - 8 0 4 9 2  
P H O T O S Y N T H E S I  S 
OXYGEN LACK E F F E C T  ON I N D U C T I V E  PHASE 
OF P H O T O S Y N T H E T I C  CARBON D I O X I O E  A B S O R P T I O N  
I N  CHLORELLA V U L G A R I S  A 6 5 - 8 0 3 1 1  
N U T R I T I O N A L  R E Q U I R E M E N T S  OF ALGAE - ELEMENTS FOR 
P H O T O S Y N T H E S I S  AND NORMAL M E T A B O L I S M  
A 6 5 - 8 0 3 7 5  
L I M I T I N G  FACTORS I N  P H O T O S Y N T H E T I C  Y I E L D  I N  A L G A E  
GROWN UNDER N A T U R A L  E C O L O G I C A L  C O N O I T I O N S  
A 6 5 - 8 0 3 7 7  
C U L T U R E  T E C H N I Q U E  A N 0  E N V I R O N M E N T A L  FACTORS I N  
U S I N G  ALGAE FOR P H O T O S Y N T H E T I C  GAS EXCHANGE 
A 6 5 - 8 0 3 7 8  
ROLE OF L I G H T  I N  E V O L U T I O N  - T R A N S I T I O N  FROM ONE 
QUANTUM TO TWO QUANTA M E C H A N I S M  
A 6 5 - 8 0 4 8 9  
P H O T O S Y N T H E S I S  I N  C H L O R E L L A  C E L L  DEVELOPMENT 
A N 0  A G I N G  N 6 5 - 1 5 8 0 2  
P H Y S I C A L  ENDURANCE 
L O C A L  MUSCULAR ENOURANCE AS A F F E C T E D  B Y  R A I S I N G  
BODY TEMPERATURE THROUGH P H Y S I C A L  A C T I V I T Y  
A 6 5 - B O 5 2 3  
E F F E C T  OF P H Y S I C A L  C O N O I T I O N I N G  ON HUMAN B E H A V I O R  
BEFORE AND AFTER S U F F E R I N G  M Y O C A R D I A L  I N F A R C T I O N  
AM-64-2  N 6 5 - 1 6 1 6 1  
E V A L U A T I O N  OF T R E A D M I L L  AND G R A D A T I O N A L  S T E P  T E S T  
FOR A S S E S S I N G  C A R O I O R E 5 P I R A T O R Y  C A P A C I T Y  
AM-64-3  N 6 5 -  1 6 2  15 
P H Y S I C A L  E X E R C I S E  
FOOD I N T A K E  AND ENERGY E X P E N D I T U R E  I N  S U B J E C T S  
ENGAGEO I N  P H Y S I C A L  E X E R C I S E  A 6 5 - 8 0 3 1 8  
U S E  OF P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCDMMCOATION AN0 A C C E L E R A T I O N  STRESS TOLERANCE 
I N  AIRCREW A 6 5 - 8 0 3 1 9  
V A L I D I T Y  OF CRANPTON T E S T  I N  A P P R A I S A L  OF 
CARDIOVASCULAR E F F I C I E N C Y  O F  I N D I V I O U A L  
ENGAGEO I N  STRENUOUS P H Y S I C A L  E X E R C I S E  
A 6 5 - 8 0 3 2 0  
P H Y S I C A L  E X E R C I S E  A N 0  R E N A L  F U N C T I O N  - P O S S I E L t  
I N J U R Y  TO K I D N E Y  A F T E R  SEVERE, PROLONGED E X E R C I S E  
A 6 5 - 8 0 3 5 2  
A E R O B I C  WORK C A P A C I T Y  D U R I N G  E X E R C I S E  
A 6 5 - 8 0 3 5 8  
P H Y S I C A L  E X E R C I S E  E F F E C T  ON I N T R A O C U L A R  T E N S I O N  AS 
R E L A T E D  TO OPEN ANGLE GLAUCOMA A 6 5 - 8 0 3 8 5  
P S Y C H 0 P H Y S I G : O G I C  S T U O I E S  OF PULMONARY V E N T I L A T I O N  
A 6 5 - 8 0 4 0 1  
I N  V A R I O U S  t h U i I O N A L  STATES,  E X E R C I S E ,  A N 0  S L E E P  
H E A R T  M I N U T E  VOLUME AS C U A D R A T I C  F U N C T I O N  O F  
OXYGEN UPTAKE I N  NORMAL MEN D U R I N G  P H Y S I C A L  
EXERC I S  E 
B A L L I S T O C A R O I O G R A M S  OF T R A I N E D  A N 0  U N T R A I N E D  
S U B J E C T S  AT R E S T  A N 0  O U R I N G  E X E R C I S E  
A 6 5 - 8 0 4 0 3  
A 6 5 - 8 0 4 5 5  
R E A C T I O N  A N 0  P H Y S I C A L  PERFORMANCE C A P A C I T Y  OF MAN 
A S  A F F E C T E D  B Y  C L I M A T E  
M Y O C A R D I A L  L I P I D S  OF R A T  F O L L O W I N G  I N T E N S E  
MUSCULAR WORK A 6 5 - B O 5 1 3  
FOREARM P O S I T I O N  V A R I A T I O N  E F F E C T  ON ELBOW 
F L E C T I O N  D U R I N G  C H I N N I N G  E X E R C I S E  165-80521 
L O C A L  MUSCULAR ENOURANCE AS A F F E C T E D  B Y  R A I S I N G  
BODY TEMPERATURE THROUGH P H Y S I C A L  A C T I V I T Y  
A 6 5 - 8 0 5 0 2  
A 6 5 - 8 0 5 2 3  
PRE-TENSED A N 0  FREE-ARM S P E E D  AS A F F E C T E D  B Y  
STRENGTH T R A I N I N G  A b 5 - 8 0 5 2 5  
P H Y S I C A L  F I T N E S S  
E A L L I S T O C A R O I O G R A M S  OF T R A I N E D  AND U N T R A I N E O  
S U B J E C T S  AT R E S T  AND D U R I N G  E X E R C I S E  
A 6 5 - 8 0 4 5 5  
P H Y S I C A L  PROPERTY 
P H Y S I C A L  PROPERTY OF M A G N E T I C  A N 0  GEOMAGNETIC 
F I E L D S  A N 0  RESPONSES OF B I O L O G I C A L  S P E C I M E N  
A 6 5 - 8 0 4 1 0  
P H Y S I C A L  UORK 
P H Y S I C A L  WORK PERFORMANCE A S  A F F E C T E D  DY 
E N V I R O N M E N T A L  C O N D I T I O N S  A 6 5 - 8 0 3 2 1  
C A R O I A C  S U P P L Y  OF S U B S T R A T E S  I N  H U M A N - A T  REST. 
D U R I N G  P H Y S I C A L  WORK. AND D U R I N G  RECOVERY 
A 6 5 - 8 0 4 5 1  
OXYGEN A N 0  CARBON D I O X I O E  PRESSURESI PHI STANDARD 
B I C A R B O N A T E  AND B A S E  EXCESS I N  HUMAN CORONARY 
VENOUS BLOOD A T  REST,  OURINGI  AND A F T E R  P H Y S I C A L  
WORK A 6 5 - 8 0 4 5 2  
O X I D A T I V E  M E T A B O L I S M  OF HUMAN HEART AT R E S T  A N 0  I N  
D I F F E R E N T  WORK C O N D I T I O N S  A 6 5 - 8 0 4 5 3  
P H Y S I O L O G I C A L  E F F E C T  
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  A N 0  P H Y S I O L O G I C A L  
PROCESSES N 6 5 - 1 5 5 3 8  
P H Y S I O L O G I C A L  A O A P T A T I C N  OF WARM BLOODED A N I M A L S  
TO LOW TEMPERATURES 
F T O - T T - 6 4 - 4 4 5 /  1 & 2  N 6 5 - 1 6 2 9 1  
P H Y S I O L O G I C A L  I N D E X  
U S E  OF P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCOMMOOATION A N 0  A C C E L E R A T I O N  S T R E S S  TOLERANCE 
I N  AIRCREW A 6 5 - 8 0 3 1 9  
V A L I D I T Y  OF CRAMPTON T E S T  I N  A P P R A I S A L  OF 
C A R D I O V A S C U L A R  E F F I C I E N C Y  O F  I N D I V I O U A L  
ENGAGEO I N  STRENUOUS P H Y S I C A L  E X E R C I S E  
A 6 5 - 8 0 3 2 0  
E L E C T R O P H Y S I O L O G I C A L  E F F E C T S  OF I N T E R A C T I O N  
BETWEEN T A S K  DEMANDS A N 0  REDUCE0 SENSORY I N P U T  
A 6 5 - 8 0 5 2 0  
P H Y S I O L O G I C A L  PHENOMENA 
C E S I U M  I O N S  DO NOT PASS MEMBRANE OF G I A N T  AXON 
A 6 5 -  1 4 8 3 1  
1-24 
. 
S U B J E C T  I N D E X  P H Y S I O L O G Y  
P H Y S I O L O G I C A L  PHENOMENON 
C E S I U M  I O N S  00 NOT PASS MEMBRANE OF G I A N T  AXON 
A b 5 - 1 4 8 3 1  
P H Y S I O L O G I C A L  RESPONSE 
HUMAN P H Y S I O L O G I C A L  E F F E C T S  A N 0  TOLERANCE TO 
S I M U L A T E 0  S P A C E  C A B I N  L A N D I N G  I M P A C T S  I N  A L L  BODY 
P O S I T I O N S  A N 0  C O N F I G U R A T I O N S  A b 5 - 1 4 2 2 3  
S K I N  TEMPERATURE RESPONSE T O  O P T I C A L L Y  F I L T E R E D  
I N T E N S E  THERMAL R A O I A T I O N I  C O N S I D E R I N G  SPECTRAL 
CHARACTER A N 0  ENERGY L E V E L  A b 5 - 1 4 2 3 1  
A V I A T I O N  PERSONNEL SYNCOPE EVALUATEDI C O N S I D E R I N G  
P H Y S I O L O G I C A L  CAUSES AND H Y P E R S E N S I T I V E  RESPONSES 
A b 5 - 1 4 2 3 9  
HUMAN C H O R I O R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
NUCLEAR D E T O N A T I O N S  A b 5 - 1 4 2 4 0  
H I G H  TEMPERATURE R E S I S T A N C E  O F  GERMFREE R A T S  I N  
C L O S E 0  ENVIRONMENT,  N O T I N G  K I D N E Y  DAMAGE E F F E C T S  
A b 5 - 1 4 3 8 3  
F A T A L  P H Y S I O L O G I C A L  E F F E C T S  I N  M I C E  D U R I N G  LONG 
EXPOSURE T O  H I G H L Y  OXYGENATED ENVIRONMENT 
A b 5 - 1 4 3 8 4  
C O S M I C  R A D I A T I O N  E F F E C T  ON HUMAN S K I N ,  P R I M A R I L Y  
T O P O G R A P H I C A L  L O C A L I Z A T I O N  A N 0  H I S T O L O G I C A L  
CHANGES A b 5 - 1 4 5 7 4  
I N E R T  GASES I N  SPACECRAFT ATMOSPHERE. C O N S I D E R I N G  
PHY S I OL OG I C  AL S U I T  AB I L  I TY A N 0  ENG I NEER I NG 
C O N S T R A I N T S  A b 5 - 1 4 5 7 6  
R E S P I R A T O R Y  RESPONSE O F  MAN TO H Y P O X I A  
A b 5 - 8 0 3 5 7  
C O M P A R I S O N  OF C H R O N I C  H Y P O X I A  O F  A L T I T U D E  A N 0  T H A T  
PRODUCED BY R I G H T  TO L E F T  C I R C U L A T O R Y  SHUNTS 
6 6 5 - 8 0 3 5 9  
GENERAL ADVERSE E F F E C T S  A N 0  V A R I O U S  P H Y S I O L O G I C A L  
RESPONSES OF OXYGEN AT H I G H  T E N S I O N  - A R E V I E W  
A b 5 - 8 0 3 6 4  
P O S T E R I O A N T E R I A L  TRANSVERSE A C C E L E R A T I O N  OF 
M A X I M A L  D U R A 1  I ON A b 5 - 8 0 3 9 3  
P H Y S I O L O G I C A L  STRESS E F F E C T  OR I N J U R Y  E F F E C T  ON 
B E T A - L I P O P R O T E I N  CONTENT OF BLOOD SERUM A N 0  
V A R I O U S  ORGANS I N  RATS A b 5 - 8  0394 
BODY R E A C T I O N S  TO PROLONGED C O R I O L I S  A C C E L E R p T I O N  
A b 5 - 8 0 3 9 7  
E F F E C T  OF I N C L I N E D  P O S I T I V E  A C C E L E R A T I O N  ON 
HUMAN E X T E R N A L  R E S P I R A T I O N  A b 5 - 8 0 3 9 8  
P H Y S I O L O G I C A L  AN0 M E T A B O L I C  RESPONSE TO 
H Y P E R V E N T I L A T I O N  I N  NORMAL A N 0  A N X I O U S  HUMANS 
A b 5 - 8 0 4 0 7  
P H Y S I C A L  PROPERTY OF M A G N E T I C  A N 0  GEOMAGNETIC 
F I E L D S  A N 0  RESPONSES OF B I O L O G I C A L  S P E C I M E N  
A b 5 - 8 0 4 1 0  
S I M P L E  T H E O R E T I C A L  MODELS FOR M A G N E T I C  
I N T E R A C T I O N S  W I T H  B I O L O G I C A L  U N I T S  
4 6 5 - 8 0 4 1 1  
OVERCOMING O E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  BY P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS A N 0  U S I N G  
INHOMOGENEOUS F I E L D S  T O  E L I M I N A T E  DISCOMFORT 
C A U S E D  BY Y E I G H T L E S S N E S S  A b 5 - 8 0 4 1 2  
H I G H  A C C E L E R A T I O N  F O R C E S  ON C H I M P A N Z E E S  I M M E R S E D  
I N  WATER T O  T E S T  P H Y S I O L O G I C A L  RESPONSE 
NAOC-MA-b139 N b 5 - 1 5 5 5 8  
V E N T I L A T I O N  OF I M P E R M E A B L E  P R O T E C T I V E  C L O T H I N G  
TO A L L E V I A T E  P H Y S I O L O G I C A L  RESPONSE TO HOT 
THERMAL ENVIRONMENT 
A E C L - 2 1 2 3  N b 5 -  1 5 6 3 4  
P H Y S I O L O G I C A L  T E L E M E T R Y  
T E L E M E T R I C  D E V I C E S  FOR STUDY AND CONTROL OF 
P H Y S I O L O G I C A L  F U N C T I O N S  O F  S U B J E C T S  D U R I N G  S O V I E T  
SPACE M I S S I O N S  A b 5 - 8 0 3 3 3  
P H Y S I O L O G Y  
E F F E C T  OF I N C L I N E D  P O S I T I V E  A C C E L E R A T I O N  ON 
HUMAN E X T E R N A L  R E S P I R A T I O N  A b 5 - 8 0 3 9 8  
P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  E F F E C T S  OF S T A T E  
O F  W E I G H T L E S S N E S S  I N  MAN R E L A T E O  TO T R A I N I N G  
A b 5 - 8 0 4 3 6  
M E C H A N I S M  OF R E C I P R O C A L  A C T I O N  O F  V E S T I B U L A R  
APPARATUS I N  C A T S  
CHANGES I N  A N I M A L  O R G A N I S M  RESPONSE T O  P H Y S I C A L  
I N S U L T  AFTER E X P E R I M E N T A L  EXPOSURE TO h E A V Y  
P A R T I C L E  A N 0  R A D I A T I O N  EXPOSURE S I M I L A R  TO 
P O S S I B L E  C O N D I T I O N S  D U R I N G  SPACE F L I G H T  
6 6 5 - 8 0 4 3 7  
A b 5 - 8 0 4 3 9  
TEMPORARY C A R D I A C  HYPERTROPHY I N D U C E 0  t Y  H Y P O X I A  
D U R I N G  H I G H  A L T I T U D E  S I M U L A T I O N  
A 6  5- 8044 3 
PROPOSED B I O S A T E L L I T E  U T I L I Z I N G  OPCSSUM F E T U S E S  
FOR S T U D Y I N G  W E I G H T L E S S N E S S  E F F E C T S  
A b 5 -  80464 
P H Y S I O L O G I C  RESPONSES OF MAN E X P O S E 0  T O  COLD 
I N V O L V I N G  NERVOUS, C I R C U L A T O R Y ,  AND E N D O C R I N E  
SYSTEMS A b  5- 8049 1 
P H Y S I O L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  O F  H I G H  
A L T I T U D E  EXPOSURE A 6 5 - 8 0 4 9 3  
I O N I Z A T I O N  A N 0  P H Y S I O L O G I C A L  E F F E C T S  O F  A I R  I O N S  
AND U S E  I N  TREATMENT OF O I S E A S E I  BURNS, AND WOUNDS 
A b 5 - 8 0 4 9 4  
P H Y S I O L O G I C A L  E F F E C T S  OF W I N O  ON MAN 
A b 5 - 8 0 4 9 5  
P A T H O L O G I C  A N 0  P H Y S I O L O G I C  E F F E C T S  OF HEAT 
A b 5 -  80497 EXPOSURE I N  MAN 
P H Y S I O L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  OF EXTREME C O L D  
D U R I N G  T O T A L  BODY C O O L I N G  A N 0  L O C A L  C O L D  I N J U R Y  I N  
MAN A b 5 - 8 0 4 9 8  
P A T H O L O G I C  A N 0  P H Y S I O L O G I C  E F F E C T  ON MAN EXPOSED 
TO H I G H  A L T I T U D E  A b 5 - 8 0 4 9 9  
M E D I C A L ,  P H Y S I O L O G I C A L ,  A N 0  8 I O L O G I C A L . R E S E A R C H  ON 
J P R S - 2 7 9 2 5  N b 5- 14 5 9 8  
VOSKHOD A N 0  VOSTOK SPACECRAFT 
M E D I C A L  A N 0  P H Y S I O L O G I C A L  RESEARCH D U R I N G  MANNED 
F L I G H T S  ABOARD VOSKHOO A N 0  VOSTOK SPACECRAFT 
N b 5 - 1 4 5 9 9  
S T U D I E S  I N  M E D I C I N E  A N 0  P H Y S I O L O G Y  D E R I V E 0  FROM 
N A S A - T T - F - 9 2 0 7  N b 5 -  14607 
ENERGY FOR P H Y S I O L O G I C A L  F U N C T I O N S  D E S C R I B E D  AS 
ENERGY A C C U M U L A T I O N  I N  H I G H  ENERGY BONOS 
N A S A - T T - F - 3 0 0  N b 5 - 1 4 9 4 8  
VOSTOK SPACECRAFT F L I G H T S  
M A G N E T I C  F I E L O  E F F E C T  ON C E N T R A L  NERVOUS SYSTEM I N  
B I R D .  F I S H ,  A N 0  MAMMAL A b 5 - 8 0 4 2 4  M E C H A N I S M  A N 0  PROBLEMS OF B I N A U R A L  I N T E R A C T I O N  - 
ANATOMY, P H Y S I O L O G Y ,  A N 0  PSYCHOLOGY 
B I B L I O G R A P H Y  OF B I O L O G I C A L  E F F E C T  O F  S T A T I C  A N 0  T R A C O R - 6 4 - 1 9 9 - U  N b 5 - 1 5 0 3 1  
E A R T H  M A G N E T I C  F I E L C S  A S  R E L A T E O  TO L I V I N G  T I S S U E  
AND C L I N I C A L  APPLICATION A b 5 - 8 0 4 3 4  P H Y S I O - M E C H A N I C A L  E F F E C T S  OF A C C E L E R A T I O N  ON 
M A G N E T I C  F I E L O  E F F E C T  ON F R U I T  F L Y ,  D R O S O P H I L A  R - 6 3  N b 5 - 1 5 0 3 9  
MELANOGASTER,  AND 5-37 MOUSE TUMOR C E L L S  
HUMANS WORKING I N  R O T A T I N G  E N V I R O N M E N T S  
6 6 5 - 8 0 4 6 2  SPACE F L I G H T  P H Y S I O L O G Y ,  PSYCHOLOGY, AND 
PERSONAL H Y G I E N E  
1-25 
P I L O l  
J P R S - 2 8 1 8 3  N 6 5 - 1 5 1 7 1  
P H Y S I O L O G I C A L  T E S T S  ON P I L O T S  O P E R A T I N G  F L I G H T  
S I  MULATOR 
A M - 6 4 - 1 8  N 6 5 - 1 5 2 0 9  
PHYSIOLOGY AND B I O C H E M I S T R Y  O F  C H L O R E L L A  FOR 
A P P L I C A T I O N  I N  C L O S E 0  E C O L O G I C A L  SYSTEMS 
N A S A - C R - 6 0 3 9 6  N 6 5 - 1 5 8 0 1  
P H Y S I C L O G I C A L  AN0 MORPHOLOGICAL R E L A T I O N S H I P S  
BETWEEN M A R I N E  S P E C I E S  OF C H L O R E L L A  
N 6 5 - 1 5 8 0 5  
P I L O T  
TECHNIQUES FOR PARAMETER D E T E R M I N A T I O N  I N  
M A T H E M A T I C A L  MOOELS OF HUMAN P I L O T  
NASA-CR-143 N b 5 - 1 4 8 4 8  
P I L O T  PERFORMANCE 
L I G H T  ATTACK A N 0  F I G H T E R  BOMBER P I L O T S  PROBLEMS 
CONCERNING P I L O T  COMFORT. E F F I C I E N C Y  A N 0  S U R V I V A L I  
F L I G H T  SAFETY AN0 COMBAT E F F E C T I V E N E S S  
A 6 5 - 1 4 2 2 6  
I N F L U E N C E  OF CARTOGRAPHIC V A R I A B L E S  ON GEOGRAPHIC 
O R I E N T A T I O N  PERFORMANCE OF P I L O T S  OF L I G H T  
A T T A C K  A I R C R A F T  
T R - 7 5 1 - 3  N 6 5 - 1 5 1 0 5  
P I L O T  T R A I N I N G  
POSTGRADUATE O F F I C E R  T R A I N I N G  FOR P I L O T  T R A I N E E S  
A b 5 - 8 0 4 0 0  
S U B J E C T  I N D E X  
P O R P H Y R I N  
P L A N E T A R Y  ATMOSPHERE 
E V O L U T I O N  OF T H E  ATMOSPHERES OF T H E  E A R T H  AND 
P L A N E T S  A b 5 - 8 0 3 7 0  
P L A N T  l B 1 O L l  
B I O L O G I C A L  E F F E C T S  OF M A G N E T I C  F I E L O S  
A 6 5 - 8 0 4 0 9  
GROWTH RATE AND M A G N E T I C  MAGNETOTROPIC RESPONSE OF 
P L A N T S  EXPOSE0 TO M A G N E T I C  F I E L D S  
6 6 5 - 8 0 4 2 2  
B A R L E Y  SEED, HORDEUM O I S T R I C H U M I  GROWTH R A T E  AS 
A F F E C T E D  B Y  M A G N E T I C  F I E L O S  A 6 5 - 8 0 4 2 3  
GROWTH HORMONE E F F E C T  ON P L A N T  DEVELOPMENT I N  
ABSENCE OF G R A V I T A T I O N A L  E F F E C T S  
N A S A - C R - 5 3 4 0 5  N b 5 - 1 5 3 6 9  
R A D I A T I O N  EFFECTS ON P L A N T S  A N 0  G R A V I T Y  E F F E C T S  ON 
A N I M A L  ORGANISMS 
J P R S - 2 8 4 0 5  N 6 5 - 1 5 6 7 6  
CHANGES A R I S I N G  I N  P L A N T S  AFTER EXPOSURE TO 
I O N I Z I N G  R A D I A T I O N  N b 5 - 1 5 6 7 8  
POCKET MOUSE 
R A D I A T I O N  R E S I S T A N C E  I N  POCKET M I C E  A N 0  S U R V I V A L  
AFTER COBALT 60 R A D I A T I O N  
N A S A - C R - 6 0 3 1 9  N 6 5 - 1 5 3 7 8  
POLYMER 
RANDOM POLYMERS AS A M A T R I X  FOR C H E M I C A L  
E V O L U T I O N  - E X A M P L E  OF M E L A N I N  A 6 5 - 8 0 4 6 7  
R E C O G N I T I O N  OF H E R E O I T A R Y  ORDER I N  P R I M I T I V E  
C H E M I C A L  SYSTEMS, H E R E O I T A R Y  TRANSFER I N  
COPOLYMERS A b 5 5 8 0 4 8 7  
P O L Y M E R I Z A T I O N  
RANDOM POLYCONDENSATION OF CARBOHYDRATES I N  
R E L A T I O N  TO P O L Y M E R I Z A T I O N  A N 0  A B I O G E N E S I S  
A 6 5 - 8 0 4 8 0  
P O L Y N U C L E O T I D E  
S Y N T H E S I S  OF N U C L E O S I D E S  AND P O L Y N U C L E O T I D E S  W I T H  
METAPHOSPHATE ESTERS - B I O L O G I C A L  MODEL OF V I R U S -  
L I K E  SYSTEM A b 5 - 8 0 4 8 2  
R A D I O B I O L O G Y  - M E T A B O L I S M  O F  MAGNESIUM I N  RATS,  
E R Y T H R O P O I E S I S ,  H E M O L Y T I C  E F F E C T S  O F  STEROIOSI  
B I O L O G I C  P R O P E R T I E S  OF POLYNUCLEOT I DES t 
S Y N T H E S I S  OF TRACERS, AND I N S T R U M E N T A T I O N  
ACRH-22 N 6 5 - 1 5 6 2 7  
1-26 
PROBABLE SYNTHESIS OF PORPHINE-LIKE SUBSTANCES 
D U R I N G  C H E M I C A L  E V O L U T I O N  A 6 5 - 8 0 4 7 8  
POSTURE 
OVERCOMING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  BY P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS A N 0  U S I N G  
INHOMOGENEOUS F I E L O S  T O  E L I M I N A T E  D I S C O M F O R T  
CAUSED BY W E I G H T L E S S N E S S  A 6 5 - 8 0 4 1 2  
FOREARM P O S I T I O N  V A R I A T I O N  E F F E C T  ON ELBOW 
F L E C T I O N  D U R I N G  C H I N N I N G  E X E R C I S E  A 6 5 - 8 0 5 2 1  
P R A C T I C E  
T A S K  C O M P L E X I T Y  A N 0  P R A C T I C E  - E F F E C T S  
ON PERFORMANCE A F T E R  L O S S  OF S L E E P  
A 6 5 - 8 0 3 4 1  
P R E S S U R I Z E D  S U I T  
B A C T E R I O L O G I C A L  P O T A 8 1 L I T Y  OF WATER CONDENSATES 
FROM H E A T  EXCHANGES OF P R E S S U R I Z E D  S U I T S  
S A M - T O R - 6 4 - 6 6  N b 5 - 1 6 2 9 9  
P R O B A B I L I T Y  THEORY 
A P P L I C A T I O N  OF P R O B A B I L I T Y  THEORY TO S P E C U L A T I O N S  
ON O R I G I N  OF L I F E  A 6 5 - 8 0 4 6 8  
P R O P E L L A N T  S T O R A B I L I T Y  
CORNUCOPIA TWO-GAS ATMOSPHERE U S I N G  S T O R A B L E  
ROCKET B I P R O P E L L A N T S  FOR L I F E  SUPPORT, I N C L U D I N G  
ATMOSPHERE AND C O N T A M I N A N T  CONTROL 
6 6 5 - 1 4 2 3 4  
P R O S T H E T I C S  
UPPER E X T R E M I T Y  P R O S T H E T I C S  RESEARCH. SENSORY 
MOTOR CONTROL, AND TRACKING SIMULATOR 
DEVELOPMENT 
R E P T . - 6 4 - 5 8  N 6 5 - 1 5 5 9 8  
P R O T E C T I V E  C L O T H I N G  
V E N T I L A T I O N  OF I M P E R M E A B L E  P R O T E C T I V E  C L O T H I N G  
TO A L L E V I A T E  P H Y S I O L O G I C A L  RESPONSE TO HOT 
THERMAL E N V I R O N M E N T  
AEC L -  2 123 N b 5 - 1 5 6 3 4  
P R O T E I N O I D  
MORPHOLOGY AND C H E M I S T R Y  OF M I C R O S P H E R E S  D E R I V E D  
FROM P R O T E I N O I O  A 6  5- 8048 5 
R E V I E W  OF E X P E R I M E N T S  D E A L I N G  W I T H  DEVELOPMENT OF 
MICROSPHERES FROM THERMAL P R O T E I N O I O  
A 6 5 - 8 0 4 8 6  
C A T A L Y T I C  O E C O H P O S I T I O N  OF GLUCOSE I N  AQUEOUS 
S O L U T I O N  B Y  THERMAL P R O T E I N O I D S  
N A S A-C R - 6 0  5 69 
PROTON I R R A O I A T I O N  
N b 5 -  1 6 3  19 
C Y T O K I N E T I C  RESPONSES OF MONOLAYERS OF E P I T H E L I A L  
C E L L S  TO PROTON I R R A O I A T I O N  AT D I F F E R E N T  DOSAGE 
L E V E L S  A b 5 - 1 4 8 0 4  
PSEUOOUREA 
C Y S T E A M I N E  AND AET / I S O T H I U R O N I U M /  E F F E C T S  ON 
OXYGEN C O N S U M P T I O N  AND 8OOY TEMPERATURE OF MOUSE 
A b  5- 80325 
P S Y C H O A C O U S T I C S  
B I N A U R A L  I N T E R A C T I O N S  O F  THREE C L I C K S  
A b 5 - 8 0 5 2 6  
P S Y C H O L O G I C A L  E F F E C T  
P S Y C H O L O G I C A L  E F F E C T S  O F  EXPOSURE TO CARBON 
D I S U L F I D E  1 6 5 - 8 0 3 9 2  
P S Y C H O L O G I C A L  S E T  
DRUGS A N 0  P L A C E B O S  - E F F E C T S  OF I N S T R U C T I O N S  ON 
PERFORMANCE A N 0  MOOD UNDER AMPHETAMINE S U L P H A T E  
A N 0  C H L O R A L  H Y D R A T E  W I T H  YOUNG A D U L T  M A L E  
A 6 5-  8044 8 
P S Y C H O L O G I C A L  T E S T I N G  
T R A I N I N G  E N T R Y  AGE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  A N 0  I N T E R A C T I O N  W I T H  I N T E L L E C T U A L  A N 0  
P E R S O N A L I T Y  C H A R A C T E R I S T I C S  A b 5 -  1 4 2 3 5  
METHOD FOR M E A S U R I N G  P E R C E P T U A L  MOTOR L O A D  
A 6 5 - 8 0 3 4 9  
. 
4 S U B J E C T  I N D E X  R A D I A T I O N  R E S I S T A N C E  
NEUROPSYCHOLOGICAL E X P L A N A T I O N  OF U N I T Y  OF 
B I N O C U L A R  V I S I O N  A 6 5 - 8 0 3 8 9  
T R A V E L I N G  PREFERENCE, F L Y I N G  E X P E R I E N C E  A N 0  SEX 
D I F F E R E N C E S  R E L A T E 0  TO D E T A I L S  E X P R E S S E D  I N  
A I R C R A F T  DRAWINGS A 6 5 - 8 0 4 5 8  
S P I R A L  A F T E R E F F E C T  - E F F E C T  O F  R O T A T I O N  SPEED, 
EXPOSURE T I M E ,  A N 0  D I S T A N C E  ~ 6 5 - e o 5 1 7  
PSYCHOLOGY /GEN/  
P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  E F F E C T S  OF S T A T E  
OF W E I G H T L E S S N E S S  I N  MAN R E L A T E D  TO T R A I N I N G  
A 6 5 - 8 0 4 3 6  
P S Y C H O L O G I C A L  RESEARCH AREAS E X P L O R E D  I N  
S U B O R B I T A L  AN0 O R B I T A L  F L I G H T S  BETWEEN A P R I L  
1961 AND J U N E  1963 A 6 5 - 8 0 4 5 0  
HUMAN V I S U A L  ANALYZER AND E L E C T R O N I C  MODEL O F  
H E A R T  - B I O P H Y S I C S  AND PSYCHOLOGY 
J P R S - 2 8 2 3 4  N 6 5 - 1 4 7 4 7  
M E C H A N I S M  AND PROBLEMS OF B I N A U R A L  I N T E R A C T I O N  - 
ANATOMY, P H Y S I O L O G Y ,  A N 0  PSYCHOLOGY 
T R A C O R - 6 4 - 1 9 9 - U  N 6 5 - 1 5 0 3 1  
GROUP SPACE F L I G H T  PSYCHOLOGY N b 5 - 1 5 1 7 2  
TRANSFER O F  T R A I N I N G  I N  PERFORMANCE O F  D Y N A M I C  
T R A C K I N G  T A S K S  OF V A R Y I N G  C O M P L E X I T Y  I N  A D A P T I V E  
AND N O N A D A P T I V E  MODES - PSYCHOLOGY 
N A V T R A D E V C E N - 1 3 9 5 - 1  N 6 5 - 1 6 1 0 6  
N A T U R A L  AND S O C I A L  ASPECTS I N  HUMAN PSYCHOLOGY 
F T O - T T - 6 4 - 6 5 / 1  N 6 5 - 1 6 2 8 7  
PSYCHOMOTOR PERFORMANCE 
D I S P L A Y - C O N T R O L  R E L A T I O N S H I P .  A B I L I T Y  TO SEE WHAT 
ONE I S  D O I N G  A N 0  PHASE O F  T R A I N I N G  I N T E R A C T I O N S  
I N  SENSORIMOTOR T A S K  A 6 5 - 8 0 3 3 7  
METHOD FOR M E A S U R I N G  P E R C E P T U A L  MOTOR L O A D  
A 6 5 - 8 0 3 4 9  
P S Y C H O P H Y S I C S  
SENSORY-FEEDBACK A N A L Y S I S  O F  B E H A V I O R  I N  
S T E R E O T E L E V I S E D  V I S U A L  F I E L O  A 6 5 - 8 0 3 4 4  
F L A S H  FREQUENCY WHEN B R I G H T N E S S  I S  V A R I E D  B Y  
M A N I P U L A T I O N  O F  TEMPORAL D I S T R I B U T I O N  O F  P H O T I C  
I N T E R M I T T E N C Y  A 6 5 - 8 0 4 6 0  
P S Y C H O P H Y S I O L O G Y  
MARKOV C H A I N  S T I M U L U S  SEQUENCE ROLE E F F E C T  UPON 
S I G N A L  D E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  FORCED 
C H O I C E  T A S K  A 6 5 - 1 4 1 5 0  
DEVELOPMENT OF S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
N A S A - C R - 1 5 6  N 6 5 - 1 5 5 4 6  
PULNONARY F U N C T I O N  
LUNG VOLUME CHANGES OF EMPHYSEMA P A T I E N T S  UPON 
EXPOSURE TO S I M U L A T E D  A L T I T U D E  OF 18.000 F T  
A 6 5 - 1 4 2 3 7  
R E F L E X  CHANGES OF R E S P I R A T I O N  AND PULMONARY GAS 
EXCHANGE D U R I N G  EXPOSURE OF MAN AND DOG TO H I G H  G 
~ 6 5 - e o 3 6 9  
S L I D E  R U L E  FOR C A L C U L A T I N G  S I N G L E - B R E A T H  D I F F U S I N G  
C A P A C I T Y  F O R  CARBON M O N O X I D E  A 6 5 - 8 0 5 1 2  
P U R S U I T  T R A C K I N G  
S T E R E O S C O P I C  T E L E V I S I O N  P U R S U I T  T R A C K I N G  W I T H  
C O M P A R I S O N  OF A I D E D  A N 0  D I R E C T  T R A C K I N G  SYSTEMS 
A 6 5 - 8 0 3 4 5  
R 
R A B B I T  
U T R I C U L A R  F U N C T I O N  S T U D I E D  E X P E R I M E N T A L L Y  
I N  R A B B I T S  BY I N D U C I N G  A C T I O N  P O T E N T I A L  O F  
U T R I C U L A R  N E R V E  W I T H  L I N E A R  A C C E L E R A T I O N  
A 6 5 - 8 0 3 3 4  
H Y P E R C A P N I C  E F F E C T  ON NORMAL AND S T I M U L A T E D  
P O T E N T I A L S  OF I N T A C T  AND I S O L A T E D  CEREBRAL CORTEX 
I N  R A B B I T S  A 6 5 - 8 0 4 4 1  
P O S S I B L E  I N J U R Y  FROM UHF E L E C T R O M A G N E T I C  F I E L D  ON 
ELECTROENCEPHALOGRAM OF CORTEX I N  R A B B I T S  
A 6 5 8 0 4 4 2  
S L E E P  I N D U C I N G  HUMORAL SUBSTANCE I N  D I A L Y S A T E  OF 
S L E E P I N G  DONOR A 6 5 - 8 0 4 5 4  
RADAR 
TEAM T R A I N I N G  I N  S I M U L A T E D  RADAR-CONTROL 
I N T E R C E P T I O N  T A S K  
N A V T R A O E V C E N - 1 3 2 7 - 1  N 6 5 -  16 173 
R A D I A T I O N  
B I O L O G I C A L  E F F E C T S  OF L A S E R  R A D I A T I O N  AND S A F E T Y  
R U L E S  FOR PERSONNEL P R O T E C T I O N  
N A V T R A O E V C E N - I H - 1 5  N 6 5 -  14941 
R A D I A T I O N  DOSE 
C Y T O K I N E T I C  RESPONSES OF MONOLAYERS OF E P I T H E L I A L  
C E L L S  TO PROTON I R R A D I A T I O N  AT D I F F E R E N T  DOSAGE 
L E V E L S  A 65- 14  8 0 4  
SPACE R A D I O B I O L O G Y  T R A I N I N G  A N 0  O P E R A T I O N S  TO 
M I N I M I Z E  ASTRONAUT R A O I A T I O N  DOSE 
A 6 5 - 1 4 8 3 2  
R A D I A T I O N  E F F E C T  
C O S M I C  R A D I A T I O N  E F F E C T  ON HUMAN S K I N ,  P R I M A R I L Y  
T O P O G R A P H I C A L  L O C A L I Z A T I O N  A N 0  H I S T O L O G I C A L  
CHANGES A b 5 - 1 4 5 7 4  
G R A V I T A T I O N A L  A N 0  R A D I A T I O N  E F F E C T S  ON U N I C E L L U L A R  
O R G A N I S M S  A N 0  M I C R O S C O P I C  T E C H N I Q U E S  FCR 
O B S E R V I N G  L I V I N G  C E L L S  
N A S A - C R - 5 1 7 9 9  N 6 5 - 1 5 3 6 8  
C O M E I N E O  E F F E C T  O F  LOW FREQUENCY V I B R A T I O N  AND 
X-RAYS ON M A M M A L I A N  BONE MARROW C E L L S  
N b 5 - 1 5 4 4 6  
R A D I A T I O N  E F F E C T S  ON P L A N T S  AND G R A V I T Y  E F F E C T S  ON 
A N I M A L  ORGANISMS 
J P R S - 2 8 4 0 5  N 6 5 - 1 5 6 7 6  
CHANGES A R I S I N G  I N  P L A N T S  A F T E R  EXPOSURE TO 
I O N I Z I N G  R A D I A T I O N  N b 5 - 1 5 6 7 8  
F L A S H  B L I N D N E S S  OUE TO R A D I A T I O N  FROM NUCLEAR 
E X P L O S I O N  
N A D C - M L - 6 4 1 2  N 6 5 - 1 5 7 1 0  
R A D I A T I O N  E F F E C T S  I N  MAN AND A N I M A L  ORGANISM 
H W - 8 3 6 1 3  N 6 5 - 1 5 8 6 0  
R A D I A T I O N  H A Z A R D  
C Y T O P H Y S I O L O G I C A L  AND B I O C H E M I C A L  I N V E S T I G A T I O N S  
OF MICROORGANISMS D U R I N G  R E S T O R A T I O N  F O L L O W I N G  
R A D I A T I O N  I N J U R Y  N 6 5 - 1 5 6 7 1  
R A D I A T I O N  M E D I C I N E  
B I O C H E M I S T R Y  AND R A D I A T I O N  IMMUNOLOGY 
J P R  S - 2 8 0  16 N 6 5 - 1 5 6 6 6  
R A D I A T I O N  IMMUNOLOGY N 6 5 - 1 5 6 6 7  
R A D I A T I O N  P R O T E C T I O N  
C Y S T E A M I N E  AND AET / I S O T H I U R O N I U M /  E F F E C T S  ON 
OXYGEN C O N S U M P T I O N  AND BODY TEMPERATURE O F  MOUSE 
A 6  5-8032 5 
R A D I A T I O N  P R O T E C T I O N  O F  S K I N  O F  G U I N E A  P I G  W I T H  
C Y S T E A M I N E  A 6 5 - 8 0 3 5 1  
R O L E  OF OXYGEN I N  PHENOMENA OF C H E M I C A L  
P R O T E C T I O N  A G A I N S T  I O N I Z I N G  R A D I A T I O N  
A 6 5 - 8 0 3 6 7  
R E O U C T I O N  OF X-RAY I R R A D I A T I O N  M O R T A L I T Y  O F  M I C E  
THROUGH M A G N E T I C  F I E L D  PRETREATMENT 
A 6 5 - 8 0 4 1 9  
R A D I A T I O N  R E S I S T A N C E  
OXYGEN E F F E C T  ON R A D I A T I O N  R E S I S T A N C E  G F  M I C E  
EXPOSED TO I O N I Z I N G  DOSES I N  CONTROLLED 
ENVIRONMENT A b 5 - 1 4 2 2 5  
R A D I A T I O N  R E S I S T A N C E  I N  POCKET M I C E  AND S U R V I V A L  
1-27 
R A D I O A C T I V E  F A L L O U T  S U B J E C T  I N D E X  
AFTER COBALT 60 R A D I A T I O N  
NASA-CR-60319 N 6 5 - 1 5 3 7 8  
R A D I O A C T I V E  F A L L O U T  
F A L L O U T  D E P O S I T I O N  - R A D I O A C T I V E  N U C L I D E  L E V E L S  
I N  M I L K ,  TAP WATER, S O I L ,  A N 0  U P P E R  ATMOSPHERE 
A I R  SAMPLES 
H A S L - 1 5 5  N 6 5 - 1 5 8 6 5  
R A O I O A C T I V E  I S O T O P E  
R A D I O I S O T O P I C  B I O C H E M I C A L  PROBE FOR 
E X T R A T E R R E S T R I A L  L I F E  
NAS A-CR-5 5 5 2 9  N 6 5 - 1 6 2 7 6  
R A D I O A C T I V E  N U C L I D E  
F A L L O U T  D E P O S I T I O N  - R A D I O A C T I V E  N U C L I D E  L E V E L S  
I N  M I L K .  TAP WATER. S O I L .  AND UPPER ATMOSPHERE 
AIR S A M P L E S  
H A S L -  1 5 5  N 6 5 - 1 5 8 6 5  
R A O I O B I O L D G Y  
SPACE R A O I O B I O L O G Y  T R A I N I N G  AND O P E R A T I O N S  T O  
M I N I M I Z E  ASTRONAUT R A D I A T I O N  DOSE 
1 6 5 - 1 4 8 3 2  
R A D I O B I O L O G Y  - M E T A B O L I S M  OF MAGNESIUM I N  RATS, 
E R Y T H R C P O I E S I S ,  H E M O L Y T I C  E F F E C T S  OF S T E R O I O S t  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I O E S I  
S Y N T H E S I S  OF TRACERS, AND I N S T R U M E N T A T I O N  
ACRH-22 N 6 5 - 1 5 6 2 7  
R A T  
BODY TEMPERATURE CHANGES A N 0  E F F E C T  ON 
T H E T A  RHYTHM I N  R A T  H I P P O C A M P U S  
A 6 5 - 8 0 3 3 0  
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  TO E P I N E P H R I N E  A N 0  
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  RATS 
ADAPTEC T @  T U M B L I N G  TRAUMA A 6 5 - 8 0 3 3 1  
L Y C P H C C Y T O P E N I A  AND A D A P T A T I O N  A F T E R  T U M B L I N G  
TRAUMA I N  RAT A 6 5 - 8 0 3 3 2  
I N T R A C E L L U L A R  O X I D A T I O N - R E D U C T I O N  S T A T E  I N  R A T  
B R A I N  A 6 5 - 8 0 3 6 0  
P H Y S I O L O G I C A L  S T R E S S  E F F E C T  OR I N J U R Y  E F F E C T  ON 
B E T A - L I P O P R O T E I N  CONTENT OF BLOOD SERUM AND 
V A R I O U S  ORGANS I N  RATS A 6 5 - 8 0 3 9 4  
TEMPORARY C A R D I A C  HYPERTROPHY I N O U C E D  B Y  H Y P O X I A  
D U R I N G  H I G H  A L T I T U D E  S I M U L A T I O N  
A 6 5 - 8 0 4 4 3  
M Y O C A R D I A L  L I P I D S  O F  R A T  F O L L O W I N G  I N T E N S E  
MUSCULAR WORK A 6 5 - 8 0 5 1 3  
R A O I O B I O L O G Y  - M E T A B O L I S M  OF MAGNESIUM I N  RATS,  
E R Y T H R O P O I E S I S ,  H E M O L Y T I C  E F F E C T S  OF S T E R O I D S ,  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I O E S t  
S Y N T H E S I S  OF TRACERS, A N 0  I N S T R U M E N T A T I O N  
AC R H - 2 2  N 6 5 - 1 5 6 2 7  
R E A C T I O N  T I M E  
S O M A E S T H E T I C  AND A C O U S T I C  S T I M U L I  E F F E C T  ON 
THRESHCLD OF F U S I O N  OF P A I R E D  L I G H T  F L A S H E S  I N  
HUMAN SUBJECTS A 6 5 - 8 0 3 3 5  
C H O I C E  R E A C T I O N  T I M E  I N  T A S K  I N V O L V I N G  D E C I S I O N  ON 
C O M B I N A T I O N  OF V I S U A L  I N F O R M A T I O N  FROM TWO 
D I F F E R E N T  SOURCES 6 6 5 - 8 0 3 3 8  
S E L E C T I V E  S T R A T E G I E S  I N  A S S I M I L A T I O N  
OF S U C C E S S I V E L Y  PRESENTED S I G N A L S  
A 6 5 - 8 0 3 3 9  
L I F T  R E A C T I O N  T I M E  AND TOPOGRAPHIC C O M P A T I B I L I T Y  
OF THE STIMULUS-RESPONSE F I E L D  A 6 5 - 8 0 5 1 8  
R E A C T I C N  T I M E  FOR T A S K S  I N V O L V I N G  ARM AND L E G  
MOVEMENTS A 6 5 - 8 0 5 2 2  
R E A C T I O N  T I M E  A N 0  SPEED OF MOVEMENT OF SUPPORTEO 
L I M B  AS AFFECTED BY MUSCULAR STRETCHI  T E N S I O N ,  AN0 
RELAX AT I C N  A 6 5 - 8 0 5 2 4  
PRE-TENSED AN0 FREE-ARM SPEED AS A F F E C T E D  BY 
STRENGTH T R A I N I N G  A 6 5 - 8 0 5 2 5  
R E F L E X  
R E F L E X  C I R C U L A T O R Y  A N 0  R E S P I R A T O R Y  RESPONSES TO 
H Y P O X I A  - A R E V I E W  
C O N D I T I O N E D  R E F L E X  AND MOOERN NEUROPHYSIOLOGY 
N A S A - T T - F - 3 0 6  
A 6 5 - 8 0 3 5 6  
N 6 5 - 1 4 9 4 6  
R E G E N E R A T I O N  
M A G N E T I C  F I E L D  E F F E C T  ON WOUND H E A L I N G  AND T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A 6 5 - B O 4 2 1  
R E L A T I V E  B I O L O G I C A L  E F F E C T I V E N E S S  / R B E /  
B I O L O G I C A L  E F F E C T I V E N E S S  OF SPACE F L I G H T  F A C T O R S  
NASA-  T T -  F- 9 15 7 N 6 5 - 1 4 6 0 6  
R E L I A B I L I T Y  E N G I N E E R I N G  
MAN AS SUBSYSTEM I N  R E L I A B I L I T Y  O E T E R M I N A T I O N  O F  
A I R C R A F T  AND SPACECRAFT SYSTEMS 
A 6 5 - 1 4 3 6 4  
R E N A L  F U N C T I O N  
P H Y S I C A L  E X E R C I S E  AND RENAL F U N C T I P N  - P O S S I B L E  
I N J U R Y  TO K I D N E Y  A F T E R  SEVERE, PROLONGED E X E R C I S E  
A 6 5 - 8 0 3 5 2  
OXYGEN C O N S U M P T I O N  AND S O D I U M  R E A B S O R P T I O N  I N  DOG 
K I D N E Y  A 6 5 - 8 0 3 6 2  
RESEARCH V E H I C L E  
AEROSPACE M E D I C A L  AND B I O E N G I N E E R I N G  
C O N S I D E R A T I O N S  I N  M-2 L I F T I N G  BODY R E S E A R C H  
V E H I C L E .  D I S C U S S I N G  P R O T E C T I V E  EQUIPMENT,  E S C A P E  
A N 0  M E D I C A L  M O N I T O R I N G  SYSTEMS A 6 5 - 1 4 2 2 9  
R E S P I R A T I O N  
M A T H E M A T I C A L  S I M U L A T I O N  OF CARBON D I O X I D E  P A R T I A L  
PRESSURES I N  HUMAN LUNG, VENOUS BLOOD AND 
R E B R E A T H I N G  RAG 
A E R O B I C  WORK C A P A C I T Y  D U R I N G  E X E R C I S E  
A 6 5 -  141 5 7  
A 6  5-  80 3 5  8 
I N T R A C E L L U L A R  O X I D A T I O N - R E D U C T I O N  S T A T E  I N  R A T  
BRA I N  A 6 5 - 8 0 3 6 0  
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  O F  NOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE A N 0  F I E L D  
STRENGTH AND TEMPERATURE A 6 5 - 8 0 4 2 6  
R E S P I R A T O R Y  I M P E D A N C E  
OXYGEN COST OF B R E 4 T H I N G  O U R I N G  R E S P I R A T I O N  
A G A I N S T  PRESSURE A 6 5 - 8 0 3 2 7  
R E S P I R A T O R Y  R E F L E X  
R E F L E X  CHANGES OF R E S P I R A T I O N  A N 0  PULMONARY GAS 
EXCHANGE O U R I N G  EXPOSURE OF MAN A N 0  DOG TO H I G H  G 
A 6 5 - 8 0 3 6 9  
R E S P I R A T O R Y  S Y S T E M  
I N E R T  GASES I N  SPACECRAFT ATMOSPHERE, C O N S I D E R I N G  
P H Y S I O L O G I C A L  S U I T A B I L I T Y  AND E N G I N E E R I N G  
C O N S T R A I N T S  
R E F L E X  C I R C U L A T O R Y  AND R E S P I R A T O R Y  R E 6 P O N S E S  TO 
H Y P O X I A  - A R E V I E W  A 6 5 - 8 0 3 5 6  
A 6 5 - 1 4 5 7 6  
R E S P I R A T O R Y  RESPONSE OF MAN TO H Y P O X I A  
A 6 5 - 8 0 3 5 7  
E F F E C T  OF I N C L I N E D  P O S I T I V E  A C C E L E R A T I G N  ON 
HUMAN E X T E R N A L  R E S P I R A T I O N  A 6 5 - B O 3 9 8  
P S Y C H O P H Y S I O L O G I C  S T U D I E S  OF PULMONARY V E N T I L A T I O N  
I N  V A R I O U S  E M O T I O N A L  STATES.  E X E R C I S E ,  AND S L E E P  
A 6 5 - 8 0 4 0 1  
R E T I N A  
F L I C K E R  F U S I O N  FRECUENCY ACROSS V I S U A L  F I E L O  I N  
NORMAL I N D I V I D U A L S  I N  D I F F E R E N T  AGE RANGES 
A 6 5 - 8 0 4 0 2  
R I S K - T A K I N G  
G A L V A N I C  S K I N  RESPONSE OF D R I V E R S  AND R I S K  OF 
A C C I D E N T S  A 6 5 - 8 0 3 4 7  
RODENT 
D I U R N A L  C Y C L E  OF M I T O T I C  A C T I V I T Y  O F  V A R I O U S  ORGAN 
T I S S U E S  A F T E R  M E C H A N I C A L  I N S U L T  I N  RODENTS 
A 6 5 - 8 0 3 9 5  
1-28 
. 
S U B J E C T  I N D E X  S K I N  TEMPERATURE / B I O L /  
CHANGES IN ANIMAL ORGANISM RESPONSE TO PHYSICAL 
I N S U L T  AFTER E X P E R I M E N T A L  EXPOSURE TO HEAVY 
P A R T I C L E  A N 0  R A D I A T I O N  EXPOSURE S I M I L A R  TO 
P O S S I B L E  C O N D I T I O N S  D U R I N G  SPACE F L I G H T  
A b 5 - 8 0 4 3 9  
R O T A T I N G  ENVIRONMENT 
F U N C T I O N S  O F  O T O L I T H  ORGANS AND S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
E N V I R O N M E N T S  A b 5 - 1 4 5 2 6  
P H Y S I O - M E C H A N I C A L  E F F E C T S  O F  A C C E L E R A T I O N  ON 
HUMANS WORKING I N  R O T A T I N G  E N V I R O N M E N T S  
R - b 3  N b 5 - 1 5 0 3 9  
ROTAT I ON 
F I E L D  OEPENOENCE S T A B I L I T Y  A F T E R  R O T A T I O N  OF BODY 
AS MEASURED BY ROO AN0 FRAME T E S T  
A 6 5 - 8 0 4 6 1  
S 
S A F E T Y  
B I O L O G I C A L  E F F E C T S  OF L A S E R  R A D I A T I O N  A N 0  S A F E T Y  
R U L E S  FOR PERSONNEL P R O T E C T I O N  
N A V T R A D E V C E N - I H - 1 5  N 6 5 - 1 4 9 4 1  
O R I E N T A T I O N  ON NUCLEAR R A O I A T I O N ~  NUCLEAR SAFETY,  
A N 0  EMERGENCY MEASURES N b 5 - 1 5 4 1 6  
S A F E T Y  H A Z A R D  
S A F E T Y  H A Z A R D S  U S I N G  N U C L E A R  POWER FOR SPACE 
V E H I C L E S  A 6 5 - 8 0 5 2 7  
S E M A N T I C S  
R E L A T I O N S H I P  O F  S Y N T A C T I C  LANGUAGE B E H A V I O R  TO 
GRAMMAR A N 0  S E M A N T I C S  O F  WORD A S S O C I A T I O N  
R A O C - T O R - 6 4 - 1 4 6  N 6 5 - 1 5 7 7 9  
S E M I C I R C U L A R  C A N A L  
F U N C T I O N S  O F  O T O L I T H  ORGANS A N 0  S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
E N V I R O N M E N T S  A 6 5 - 1 4 5 2 6  
S E M I C I R C U L A R  C A N A L  AN0 O T O L I T H  ORGAN D I S T U R B A N C E S  
BY H I G H  G LOAO. WEIGHTLESSNESS,  A N 0  A R T I F I C I A L  
G R A V I T Y  I N  SPACE T R A V E L  
N A S A - C R - 6 0 4 1 9  N 6 5 - 1 6 0 2 7  
S E N S I T I V I T Y  
S E N S I T I V I T Y  TO H E A T  A N 0  C O L D  O F  SUMMER AN0 W I N T E R  
P R E F E R p E R S  R E F L E C T E D  THROUGH BLOOD PRESSURE 
A N 0  S K I N  TEMPERATURE D I F F E R E N C E S  
A b 5 - 8 0 3 5 0  
SENSORY D E P R I V A T I O N  
SENSORY D E P R I V A T I O N ,  P E R S O N A L I T Y  F A C T O R S t  A N 0  
E X P E R I E N C E  OF V I S U A L  I M A G E R Y  A b 5 - 8 0 5 1 6  
E L E C T R O P H Y S I O L O G I C A L  E F F E C T S  O F  I N T E R A C T I O N  
BETWEEN T A S K  OEMANDS A N 0  R E D U C E 0  SENSORY I N P U T  
A 6 5 - 8 0 5 2 0  
SENSORY P E R C E P T I O N  
U P P E R  E X T R E M I T Y  P R O S T H E T I C S  RESEARCH, SENSORY 
MOTOR CONTROL, A N 0  T R A C K I N G  S I M U L A T O R  
DEVELOPMENT 
R E P T a - 6 4 - 5 0  ~ 6 5 - 1 5 5 9 8  
SENSORY CRGANS I N  A N I M A L  SYSTEMS - ANALOGY FOR 
MANMADE O E T E C T I O N  D E V I C E S  
N A S A - C R - 6 0 4 3 4  N 6 5 - 1 6 0 2 8  
S E PAR A T  OR 
P E R M E A B I L I T Y  I N  GAS-MEMBRANE-GAS S E P A R A T I O N  
SYSTEMS 
N A S A - C R - 5 1 1 0 3  N b 5 - 1 6 3 2 6  
S E Q U E N T I A L  D E T E C T I O N  
MARKOV C H A I N  S T I M U L U S  SEQUENCE ROLE E F F E C T  UPON 
S I G N A L  D E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  FORCE0 
C H O I C E  T A S K  A 6 5 - 1 4 1 5 0  
S E R R A T  I A 
I N H I B I T I O N  OF B A C T E R I A ,  S E R R A T I A  MARCESCENS A N 0  
STAPHYLOCOCCUS AUREUS, I N  M A G N E T I C  F I E L D S  O F  H I G H  
P A R A M A G N E T I C  STRENGTH A 6 5 - 8 0 4 2 8  
S E T  
S T I M U L U S  S E T  A N 0  RESPONSE SET - A L T E R N A T I O N  O F  
A T T E N T I  ON A 6 5 - 8 0 3 3 6  
S E L E C T I V E  S T R A T E G I E S  I N  A S S I M I L A T I O N  
OF S U C C E S S I V E L Y  PRESENTED S I G N A L S  
A 6 5 - 8 0 3 3 9  
SEX F A C T O R  
R E J E C T I O N  OF T R A N S P L A N T E O  TUMORS I N  M I C E  O F  B O T H  
SEXES E X P O S E 0  T O  M A G N E T I C  F I E L D S  
A 6 5 - 8 0 4 1 7  
T R A V E L I N G  PREFERENCE, F L Y I N G  E X P E R I E N C E  A N 0  SEX 
D I F F E R E N C E S  R E L A T E 0  TO D E T A I L S  EXPRESSED I N  
A I R C R A F T  DRAWINGS A b 5 - 8 0 4 5 8  
S I G N A L  A N A L Y Z E R  
SPEAKER I O E N T I F I C A T I O N  BY E X P R E S S I N G  V O I C E  S I G N A L  
AT A N A L Y Z E R  OUTPUT I N  TERMS O F  FREQUENCYt  T I M E  A N 0  
A M P L I T U D E  A b  5- 1 5 66 6 
S I G N A L  D E T E C T I O N  
MARKOV C H A I N  S T I M U L U S  SEQUENCE ROLE E F F E C T  UPON 
S I G N A L  O E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  FORCED 
C H O I C E  T A S K  A b 5 - 1 4 1 5 0  
PLACEBO I N G E S T I O N  E F F E C T S  ON S I G N A L  D E T E C T I O N  
PERFORMANCE I N  V I G I L A N C E  TASK 
T R - 7 5 0 - 3  N 6 5 - 1 5 7 2 8  
S I G N A L  O I S C R I M I N A T O R  
N E U R O P H Y S I O L O G I C A L  MECHANISMS E F F E C T  ON E X T E R N A L  
S I G N A L  D I S C R I M I N A T I O N  
N A S A - T T - F - 3 0 7  N b 5 - 1 4 9 4 7  
S I M U L A T E D  A L T I T U O E  
L U N G  VOLUME CHANGES OF EMPHYSEMA P A T I E N T S  UPON 
EXPOSURE TO S I M U L A T E D  A L T I T U O E  OF 18~000 F T  
A 6 5 - 1 4 2 3 7  
S I M U L A T I O N  
E A R - B R A I N  ANALOG EMPLOYED FOR R E A L - T I M E  V O I C E  
C O M M U N I C A T I O N  I N  MANNED DEEP SPACE F L I G H T  
A 6 5 - 8 0 5 2 8  
S I M U L A T I O N  OF TOUCH B Y  MEANS OF SURFACE ULTRASOUND 
WAVES 
F T O - T T - 6 4 - 2 2 5 / 1  N 6 5 - 1 5  112 
METHOOOLOGY FOR U S E  W I T H  O P E R A T I O N S  S I M U L A T I O N  FOR 
C R I T I C A L  TASK-PERFORMANCE V A R I A B L E S  
S P - 1 7 b l / O O O / O O  N 6 5 - 1 5 3 1 7  
T E A M  T R A I N I N G  I N  S I M U L A T E D  RADAR-CONTROL 
I N T E R C E P T I O N  T A S K  
N A V T R A O E V C E N - 1 3 2 7 - 1  N 6 5 - 1 6 1 7 3  
SIMULATOR T R A I N I N G  
PERFORMANCE E V A L U A T I O N  I N  S I M U L A T O R  T R A I N I N G  
E N V I R O N M E N T  
N A V T R A D E V C E N - 1 4 4 9 - 1  N 6 5 - 1 4 7 9 7  
S I Z E  P E R C E P T I O N  
P E R C E P T I O N  OF O B J E C T S  I N  TERMS OF V I S U A L  ANGLE 
A 6 5 - 8 0 5 0 7  
S K I N  / B I O L /  
R A D I A T I O N  P R O T E C T I O N  OF S K I N  OF G U I N E A  P I G  W I T H  
C Y S T E A M I N E  A b 5 - 8 0 3 5 1  
P H O T O C H E M I C A L  R E A C T I O N S  I N  S K I N  A N 0  E Y E  A N 0  H E A T  
E F F E C T S  OF S U N L I G H T  ON HUMAN BOOY 
A b 5 - 8 0 4 9 2  
P E R S O N A L  H Y G I E N E  OF ASTRONAUT - F U N C T I O N  OF HUMAN 
S K I N  A N 0  I T S  I N F L U E N C E  ON V I T A L  PROCESSES 
N b 5 -  1 5  173 
S K I N  TEMPERATURE / B I O L /  
S K I N  TEMPERATURE RESPONSE TO O P T I C A L L Y  F I L T E R E D  
I N T E N S E  THERMAL R A D I A T I O N ,  C O N S I D E R I N G  S P E C T R A L  
CHARACTER A N 0  ENERGY L E V E L  
S E N S I T I V I T Y  TO H E A T  AND C O L D  OF SUMMER A N 0  W I N T E R  
PREFERRERS R E F L E C T E D  THROUGH BLOOD PRESSURE 
A N 0  S K I N  TEMPERATURE D I F F E R E N C E S  
A 6 5- 142 3 1 
A 6 5 - 8 0 3 5 0  
1-29 
S L E E P  S U B J E C T  I N D E X  . 
S L E E P  
ELECTROENCEPHALOGRAPHIC CHANGES I N  M I C E  I N  
WAKE-SLEEP C Y C L E  A 6 5 - 8 0 3 2 9  
P S Y C H O P H Y S I O L O G I C  S T U D I E S  O F  PULMONARY V E N T I L A T I O N  
I N  VARIOUS E M O T I O N A L  STATES,  E X E R C I S E ,  A N 0  S L E E P  
A 6 5 - 8 0 4 0 1  
S L E E P  I N D U C I N G  HUMORAL SUBSTANCE I N  D I A L Y S A T E  O F  
S L E E P I N G  OONOR A 6 5 - 8 0 4 5 4  
S L E E P  D E P R I V A T I O N  
T A S K  C O M P L E X I T Y  AND P R A C T I C E  - E F F E C T S  
ON PERFORMANCE A F T E R  L O S S  OF S L E E P  
A 6 5 - 8 0 3 4 1  
S O D I U M  
OXYGEN CONSUMPTION AN0 S O D I U M  R E A B S O R P T I O N  I N  DOG 
K I O N E Y  A 6 5 - B O 3 6 2  
S O I L  
S O I L  PHOSPHATASE A N 0  L E U C Y L  A M I N O P E P T I D A S E  
A C T I V I T Y  HEASURED B Y  F L U O R E S C E N T  A S S A Y  
NA SA-CR-50919 N 6 5 - 1 6 2 7 8  
S O L I D  PROPELLANT 
C O N T A M I N A T I O N  AN0 V I A B I L I T Y  O F  SPORES OF 
BACTERIUM,  B A C I L L U S  S U B T I L I S I  I N  ROCKET 
PROPELLANTS - S T E R I L I Z I N G  P R O P E R T I E S  OF V A R I O U S  
ROCKET FUELS A 6 5 - 8 0 5 0 6  
S O L V E N T  
O R I G I N  OF L I F E  I N  NONAQUEOUS SOLVENTS A N 0  R E L A T I O N  
TO E X T R A T E R R E S T R I A L  L I F E  A 6 5 - 8 0 3 7 2  
SPACE C A B I N  
SPACECRAFT C A B I N  C O N S I D E R I N G  PRESSURE, TYPES OF 
ATMOSPHERE A N 0  F I R E  HAZARDS FROM F L A M M A B L E  
M A T E R I A L  A 6 5 - 1 4 8 0 6  
SPACE C A B I N  ATMOSPHERE 
MANNED SPACECRAFT OXYGEN REQUIREMENTS,  CRYOGENIC 
STORAGE. PRODUCTION AN0 TWO-GAS ATMOSPHERES 
6 6 5 - 1 4 3 8 1  
SPACECRAFT OXYGEN P R O D U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON D I O X I D E  AN0 C H L O R E L L A  C U L T I V A T E D  FROM 
FERMENTED EXCRETA A 6 5 - 1 4 3 8 2  
I N E R T  GASES I N  SPACECRAFT ATMOSPHEREI C O N S I D E R I N G  
P H Y S I O L O G I C A L  S U I T A B I L I T Y  A N 0  E N G I N E E R I N G  
C O N S T R A I N T S  A 6 5 - 1 4 5 7 6  
OXYGEN REGENERATION FROM S O L I 0  E L E C T R O L Y T I C  
R E O U C T I O N  OF CARBON O I O X I D E  FOR SPACE C A B I N  
ATMOSPHERE 
A I C E  P R E P R I N T  470 1 6 5 - 1 5 3 4 6  
H Y D R O L Y S I S  UNDER SPACE C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE T O  REMEDY 
CURRENT-BLOCKING E F F E C T  O F  GAS BETWEEN ELECTRODES 
A I C E  P R E P R I N T  4 7 F  A b 5 - 1 5 3 9 4  
BOSCH PROCESS C L O S E 0  C Y C L E  OXYGEN P R O D U C T I O N  U N I T  
FOR SPACE A P P L I C A T I O N  
A I C E  P R E P R I N T  4 7 A  A 6 5 - 1 5 3 9 8  
SPACE C A B I N  S I M U L A T I O N  
HUMAN P H Y S I O L O G I C A L  E F F E C T S  A N 0  TOLERANCE TO 
S I M U L A T E D  SPACE C A B I N  L A N D I N G  I M P A C T S  I N  A L L  BODY 
P O S I T I O N S  AND C O N F I G U R A T I O N S  1 6 5 - 1 4 2 2 3  
SPACE ENVIRONMENT 
S O V I E T  B I O S C I E N C E  I N  SPACE - B I O A S T R O N A U T I C S  
AMO-TR-64-16 N 6 5 - 1 5 2 6 9  
SPACE E X P L O R A T I O N  
LUNAR M I S S I O N S  AN0 E X P L O R A T I O N  - T E C H N I C A L  AND 
ENVIRONMENTAL ASPECTS A 6 5 - 8 0 5 2 9  
SPACE F L I G H T  
T E L E M E T R I C  D E V I C E S  FOR STUDY A N 0  CONTROL OF 
P H Y S I O L O G I C A L  F U N C T I O N S  O F  S U B J E C T S  D U R I N G  S O V I E T  
SPACE M I S S I O N S  A 6 5 - 8 0 3 3 3  
B I O L O G I C A L  S E R I E S  I N  D Y N A M I C S  O F  BLOOD C I R C U L A T I O N  
A N 0  EMOTIONAL STRESS O N  COSMONAUTS D U R I N G  SPACE 
F L I G H T S  
F T O - T T - 6 4 - 5 3 4 / 1  E 2 8 4  N 6 5 - 1 4 5 2 6  
E M O T I O N A L  S T R E S S  OF COSMONAUTS D U R I N G  SPACE F L I G H T  
N 6 5 - 1 4 5 2 8  
B I O L O G I C A L  T E S T S  ON VOSKHOO A N 0  VOSTOK 
SPACECRAFT D U R I N G  SPACE F L I G H T  N 6 5 - 1 4 6 0 0  
B I O L O G I C A L  E F F E C T I V E N E S S  OF SPACE F L I G H T  FACTORS 
N A S A - T T - F - 9 1 5 7  N 6 5 - 1 4 6 0 6  
SPACE F L I G H T  P H Y S I O L O G Y ,  PSYCHOLOGY, AND 
P E R S O N A L  H Y G I E N E  
J P R S - 2 8  1 8 3  N 6 5 - 1 5 1 7 1  
GROUP SPACE F L I G H T  PSYCHOLOGY N 6 5 -  15  172 
V I S U A L  F U N C T I O N  A N 0  A C U I T Y  I N  SPACE F L I G H T  
J P R S - 2 8 6 4 6  N 6 5 -  1 5 8 6 7  
SPACE F L I G H T  S T R E S S  
HUMAN A N 0  C H I M P A N Z E E  TOLERANCE T E S T S  TO ROCKET 
S L E D  D E C E L E R A T I O N ,  I M P A C T  AND W I N D B L A S T  R E L E V A N T  
TO SPACE F L I G H T  A 6 5 -  1 4 6 0 6  
I N T E R N A T I O N A L  RESEARCH ON A N I M A L  R O L E  AS PRECURSOR 
FOR MAN I N  SPACE A 6 5 - 1 4 8 0 9  
P S Y C H O L O G I C A L  RESEARCH AREAS E X P L O R E 0  I N  
S U B O R B I T A L  A N 0  O R B I T A L  F L I G H T S  BETWEEN A P R I L  
1 9 6 1  A N 0  J U N E  1963 A 6 5 - B O 4 5 0  
SPACE L O G I S T I C S  
L O G I S T I C S  C O N S I D E R A T I O N S  OF F U T U R E  SPACE SYSTEMS 
A N 0  V A R I A B L E  EXPENDABLES,  C O N S I D E R I N G  WORKER 
6 6 5 - 1 4 2 3 0  OUTPUT C H A R A C T E R I S T I C S  
SPACE R A O I A T I O N  
SPACE R A D I O B I O L O G Y  T R A I N I N G  A N 0  O P E R A T I O N S  T O  
M I N I M I Z E  ASTRONAUT R A O I A T I O N  DOSE 
A 6 5 - 1 4 8 3 2  
SPACE S C I E N C E  
B I O S C I E N C E  E X P E R I M E N T S  I N  SPACE 
AMD-TR-64-10 N 6 5 -  15262 
SPACE S U I T  
MOON S U I T  D E S C R I B I N G  C O O L I N G  SYSTEM, M A T E R I A L  A N 0  
L I F E  SUPPORT BACKPACK A 6 5 -  1 5  100 
THREE-MAN S P A C E S U I T  V E N T I L A T O R  C O N S I S T I N G  OF H E A T  
EXCHANGER A N 0  H E R M E T I C  COMPRESSOR 
d 6 5- 1 5 60 5 
I N F L U E N C E  OF P R E S S U R I Z E D  S U I T  ON G R A V I T Y  C E N T E R S  
A N 0  I N E R T I A  MOMENTS OF HUMAN BODY 
N A - 6 4 - 5 2 7  N 6 5 - 1 5 7 8 8  
SPACE V E H I C L E  
F L O A T I N G  P O I N T  AND F I X E 0  P O I N T  NUMBER D I S P L A Y  
T R A I N I N G  F O R  ONBOARO D I G I T A L  COMPUTER USE I N  
A I R B O R N E  A N 0  SPACE V E H I C L E S  
N A S A - T N - 0 - 2 6 3 4  N 6 5 - 1 5 6 1 5  
S P A C E C R A F T  C O N T A M I N A T I O N  
A T M O S P H E R I C  C O N T A M I N A N T S  CAUSED B Y  MAY, M A T E R I A L S  
A N 0  PROCESSES A N 0  D E T E C T I O N  AND CONTROL FOR L I F E  
SUPPORT SYSTEM A 6 5 - 1 5 6 2 8  
S P A C E C R A F T  E N V I R O N M E N T  
SPACECRAFT C A B I N  C O N S I D E R I N G  PRESSURE, T Y P E S  OF 
ATMOSPHERE A N 0  F I R E  H A Z A R D S  FROM F L A M M A B L E  
M A T E R I A L  A 6 5 - 1 4 8 0 6  
S P A C E C R A F T  I N S T R U M E N T A T I O N  
MANNED S P A C E F L I G H T  A N A L Y T I C A L  I N S T R U M E N T A T I O N  U S E S  
D E S I G N  TRADEOFF OF R E O U C T I O N  I N  S I Z E  W I T H  L O S S  OF 
V E R S A T I L I T Y  
A I C E  P R E P R I N T  5 4 E  A 6 5 - 1 5 2 2 7  
S P A C E C R A F T  P R O P U L S I O N  
S A F E T Y  H A Z A R D S  U S I N G  N U C L E A R  POWER FOR S P A C E  
V E H I C L E S  A 6 5 - 8 0 5 2 7  
S P A C E C R A F T  R E L I A B I L I T Y  
MAN A S  SUBSYSTEM I N  R E L I A B I L I T Y  D E T E R M I N A T I O N  OF 
A I R C R A F T  A N 0  S P A C E C R A F T  SYSTEMS 
A 6 5 - 1 4 3 6 4  
SPARK CHAMBER 
A M I N O  A C I D S ,  P E P T I D E S ,  AND O R G A N I C  S P H E R U L E S  
1-30 
S U B J E C T  I N D E X  T A S K  C O M P L E X I T V  
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER A 6 5 - 8 0 4 7 4  
S P A T I A L  O R I E N T A T I O N  
F I E L D  OEPENOENCE S T A B I L I T Y  A F T E R  R O T A T I O N  OF BODY 
AS MEASURE0 BY ROO AN0 FRAME T E S T  
A 6 5 - 8 0 4 6 1  
S P E E C H  D I S C R I M I N A T I O N  
S T I M U L U S  S E T  A N 0  RESPONSE S E T  - A L T E R N A T I O N  OF 
A T T E N T  I O N  A 6 5 - 8 0 3 3 6  
SPORE 
D I S T U R B A N C E S  OF M I T O S I S  I N  MICROSPORES I N D U C E 0  BY 
D I F F E R E N T  F L I G H T  L E N G T H S  ON VOSTOK V 
N A S A - T T - F - 9 6 2 7  N 6 5 - 1 5 1 6 3  
S T A R V A T I O N  
STROKE VOLUME A N 0  C A R D I A C  OUTPUT A F T E R  SMOKING I N  
P O S T P R A N D I A L  A N 0  I N  F A S T I N G  S T A T E  I N  R E L A T I O N  TO 
GLUCOSE I N T A K E  A 6 5 - 8 0 4 4 7  
U R I C  I C 1 0  B A L A N C E  AS A F F E C T E D  B Y  S T A R V A T I O N *  H I G H  
F A T  D I E T S ,  AN0 K E T O N E  I N F U S I O N S  
A 6 5 - 8 0 5 1 5  
S T E R I L I Z A T I O N  
H I G H  TEMPERATURE R E S I S T A N C E  O F  GERMFREE R A T S  I N  
C L O S E 0  ENVIRONMENT,  N O T I N G  K I O N E Y  DAMAGE E F F E C T S  
A 6 5 - 1 4 3 8 3  
C O N T A M I N A T I O N  A N 0  V I A B I L I T Y  OF SPORES OF 
BACTERIUM,  B A C I L L U S  S U B T I L I S .  I N  ROCKET 
P R O P E L L A N T S  - S T E R I L I Z I N G  P R O P E R T I E S  OF V A R I O U S  
ROCKET F U E L S  A 6 5 - 8 0 5 0 6  
S T E R O I D  
R A D I O B I O L O G Y  - M E T A B O L I S M  O F  MAGNESIUM I N  RATS,  
E R Y T H R O P O I E S I S .  H E M O L Y T I C  E F F E C T S  O F  STEROIOSI  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I D E S ,  
S Y N T H E S I S  OF TRACERS, A N 0  I N S T R U M E N T A T I O N  
AC RH-2 2 N 6 5 - 1 5 6 2 7  
A N A L Y T I C  C H E M I S T R Y  AN0 D E T E R M I N A T I O N  OF S T E R O L S  I N  
S I X  S P E C I E S  OF C H L O R E L L A  N 6 5 - 1 5 8 0 4  
STRESS /e IoL/  
E M O T I O N A L  S T R E S S  OF COSMONAUTS D U R I N G  SPACE F L I G H T  
N 6 5 - 1 4 5 2 8  
U S E  OF T R A C K I N G  T A S K S  AS I N D I C A T O R S  O F  STRESS - 
A D - 4 5 0 8 6 1  N 6 5 - 1 4 6 7 9  
G R A V I T A T I O N A L  S T R E S S  E F F E C T  ON A R T E R I A L  WALL 
J P R S - 2 8 4 7 6  N 6 5 - 1 5 3 5 3  
S T R E S S  F A C T O R S  FOUND I N  120 DAY S E A L E D  CHAMBER 
T E S T S  
J P R S - 2 8 4 9 0  N 6 5 - 1 5 3 5 5  
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S ,  
O C C U P A T I O N A L  H A Z A R D  V I B R A T I O N  DAMAGE TO T I S S U E S ,  
V I B R A T I O N  ABSORBERS FOR WORKER P R O T E C T I O N t  A N 0  
F R E O N  GAS T O X I C O L O G Y  
J P R S - 2 8 7 2 1  N 6 5 - 1 6 2 0 7  
Z E R O  I N P U T  T R A C K I N G  A N A L Y S I S  
S T R O N T I U M  90 
S T R O N T I U M  85 A N 0  S T R O N T I U M  90 I N  HUMAN BODY - 
B I O P H Y S I C S  AND NUCLEAR M E D I C I N E  
UC L A- 12-5 3 8 N 6 5 - 1 4 9 8 8  
S U B G R A V I T V  
HUMAN L O C O M O T I O N  I N  S U B G R A V I T Y  S T U D I E D ,  U S I N G  
S I M U L A T I O N  MODELS A N 0  Q U A N T I T A T I V E  A N A L Y S I S  OF 
M E C H A N I C S  A 6 5 - 1 4 2 2 4  
S U B O R B I T A L  F L I G H T  
T E L E M E T R I C  D E V I C E S  FOR STUDY A N 0  CONTROL OF 
P H Y S I O L O G I C A L  F U N C T I O N S  O F  S U B J E C T S  D U R I N G  S O V I E T  
SPACE M I S S I O N S  A 6 5 - 8 0 3 3 3  
P S Y C H O L O G I C A L  RESEARCH AREAS E X P L O R E 0  I N  
S U B O R B I T A L  AND O R B I T A L  F L I G H T S  BETWEEN A P R I L  
1961 A N 0  J U N E  1963 A 6 5 - 8 0 4 5 0  
S U N L I G H T  
P H O T O C H E M I C A L  R E A C T I O N S  I N  S K I N  A N 0  E V E  A N 0  H E A T  - _ .  
E F F E C T S  O F  S U N L I G H T  ON HUMAN BODY 
A 6 5 - 8 0 4 9 2  
SURFACE WAVE 
S I M U L A T I O N  OF TOUCH B Y  MEANS OF SURFACE U L T R A S O U N D  
WAVES 
F T O - T T - 6 4 - 2 2 5 / 1  N 6 5 - 1 5 1 1 2  
S U R V I V A I  . - . 
R E D U C T I O N  OF X-RAY I R R A O I A T I O N  M O R T A L I T Y  O F  M I C E  
THROUGH M A G N E T I C  F I E L D  PRETREATMENT 
A 6  5- 804 19 
L I F E S P A N  I N C R E A S E  OF TUMOR-BEARING M I C E  THROUGH 
PRETREATMENT I N  M A G N E T I C  F I E L D S  P R O D U C I N G  
L E U K O C Y T O S I S  A 6 5 - 8 0 4 2 0  
S U R V I V A L  OF A N I M A L S ,  I N C L U D I N G  M I C E  A N 0  F R U I T  F L Y ,  
O R O S P H I L A  MELANOGASTER. I N  M A G N E T I C  F I E L D S  OF 
140,000 OERSTEDS A 6  5- BO 42 5 
C L I M A T I C  CONTROL OF OUTOOOR A N 0  I N D O O R  
E N V I R O N M E N T S  F O R  S U R V I V A L ,  COMFORT. A N 0  THERAPY 
A 6 5 - 8 0 5 0 3  
S U S P E N S I O N  
E L E C T R O P H O R E S I S  - D I S P L A C E M E N T  OF P A R T I C L E S  I N  
COARSE S U S P E N S I O N S  UNDER I N F L U E N C E  OF EXTERNAL 
E L E C T R I C  F I E L O  N 6 5 - 1 5 7 2 2  
SWEATING 
T I M E  COURSE OF D E C L I N E  I N  S W E A T I N G  PROCUCEO B Y  
I M M E R S I O N  I N  WARM WATER A 6 5 - 8 0 5 1 0  
SYNCOPE 
A V I A T I O N  PERSONNEL SYNCOPE EVALUATED,  C O N S I D E R I N G  
P H Y S I O L O G I C A L  C A U S E S  A N 0  H Y P E R S E N S I T I V E  RESPONSES 
A 6 5 - 1 4 2 3 9  
S Y N T H E S I S  
A M I N O  A C I O S ,  P E P T I D E S ,  AN0 O R G A N I C  SPHERULES 
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER A 6 5 - 8 0 4 1 4  
THERMAL S Y N T H E S I S  OF A M I N O  A C I O S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A 6 5 - 8 0 4 7 5  
P R I M O R D I A L  U L T R A V I O L E T  P R O D U C T I O N  O F  N U C L E O S I D E  
P H O S P H A T E S  A N 0  S I M I L A R  LABORATORY SYNTHESES 
A 6 5 - 8 0 4 7 6  
A B I O L O G I C A L  S Y N T H E S I S  OF SOME N U C L E I C  A C I D  
C O N S T I T U E N T S  
P R O B A B L E  S Y N T H E S I S  OF P O R P H I N E - L I K E  SUBSTANCES 
D U R I N G  C H E M I C A L  E V O L U T I O N  A 6 5 - 8 0 4 7  8 
S Y N T H E S I S  OF N U C L E O S I D E S  A N 0  P O L Y N U C L E C T I O E S  W I T H  
METAPHOSPHATE E S T E R S  - B I O L O G I C A L  MOOEL OF V I R U S -  
L I K E  SYSTEM A 6 5 - 8 0 4 8 2  
A 6 5 - 8 0 4 7 7  
T 
TAKEOFF SYSTEM 
P R E D I C T I V E  I N F O R M A T I O N  I N S T R U M E N T A T I O N  AS A I 0  TO 
J E T  A I R C R A F T  T A K E O F F S  A 6 5 -  15434 
TASK 
U S E  OF T R A C K I N G  T A S K S  AS I N D I C A T O R S  O F  S T R E S S  - 
A D - 4 5 0 8 6 1  N 6 5 -  14679 
METHODOLOGY F O R  U S E  W I T H  O P E R A T I O N S  S I M U L A T I O N  FOR 
C R I T I C A L  TASK-PERFORMANCE V A R I A B L E S  
S P - 1 7 6 1 / 0 0 0 / 0 0  N 6 5 - 1 5 3 1 7  
ZERO I N P U T  T R A C K I N G  A N A L Y S I S  
TASK C O M P L E X I T Y  
T A S K  C O M P L E X I T Y  A N 0  P R A C T I C E  - E F F E C T S  
ON PERFORMANCE A F T E R  LOSS O F  S L E E P  
1 6 5 - 8 0 3 4 1  
R E A C T I O N  T I M E  FOR T A S K S  I N V O L V I N G  ARM AND L E G  
MOVEMENTS A 6 5 - 8 0 5 2 2  
TRANSFER OF T R A I N I N G  I N  PERFORMANCE O F  D Y N A M I C  
T R A C K I N G  T A S K S  OF V A R Y I N G  C O M P L E X I T Y  I N  A D A P T I V E  
A N 0  N O N A D A P T I V E  MODES - PSYCHOLOGY 
N A V T R A D E V C E N - 1 3 9 5 - 1  N 6 5 -  16 106 
1-31 
T E A C H I N G  MACH1 N E  S U B J E C T  I N D E X  
T E A C H  I NG MACH I N E  
HUMAN E N G I N E E R I N G  I N  D E S I G N  OF T E A C H I N G  M A C H I N E S  
ESO-TOR-64-454 N b 5 - 1 4 5 2 5  
TEMPERATURE CONTROL 
H E A T  TRANSFER F L U I D S  I N  COLD P L A T E  H E A T  EXCHANGER 
COMPARED I N  TERMS OF R E L A T I V E  FLOW A N 0  P U M P I N G  
POWER REQUIREMENTS 
A I C E  P R E P R I N T  5 4 C  A b 5 - 1 5 2 5 3  
T E S T  CHAMBER 
S T R E S S  FACTORS FOUND I N  120 DAY S E A L E D  CHAMBER 
T E S T S  
J P R S - 2 8 4 9 0  N b 5 - 1 5 3 5 5  
T E S T  METHOD 
METHOD FOR M E A S U R I N G  P E R C E P T U A L  MOTOR L O A 0  
A b 5 - 8 0 3 4 9  
I N F O R M A T I O N  P R O C E S S I N G  FROM B R I E F  V I S U A L  D I S P L A Y S  
ASSESSED ON B A S I S  O F  P R O B A B I L I S T I C  MODEL BY NEW 
D E T E C T I O N  METHOD A b 5 - 8 0 3 9 0  
T E S T  P I L O T  
T E S T  P I L O T  V I E W P O I N T  OF AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTSI 
D I S C U S S I N G  F L I G H T  DECK O I S P L A Y S I  CONTROLS AND 
H A N D L I  NG QUAL I T I E S  A b 5 - 1 4 2 2 7  
T E S T  PROGRAM 
T E S T  PROGRAM FOR MANNED O R B I T A L  F L I G H T  
SSD-TOR-64-213.  V. 3 s  APP. 1-8 N b 5 - 1 5 5 8 0  
T E T H E R L I N E  
MECHANICAL T E T H E R I N G  SYSTEM U S I N G  ANGULAR MOMENTUM 
TO R E T R I E V E  ASTRONAUT SEPARATED FROM SPACE V E H I C L E  
A I A A  PAPER 64-393 165-14698 
T H E R A P Y  
MECHANISM AND MANAGEMENT O F  H Y P E R V E N T I L A T I O N  
SYNDROMES A b 5 - 8 0 4 0 8  
T U B E R C U L O S I S  I N  F L Y I N G  PERSONNEL OF P O L I S H  A I R  
FORCE - FACTORS I N  DEVELOPMENT A N 0  TREATMENT 
A b 5 - 8 0 4 4 5  
I O N I Z A T I O N  AND P H Y S I O L O G I C A L  E F F E C T S  OF A I R  I O N S  
A N 0  U S E  I N  TREATMENT O F  D I S E A S E ,  BURNS, A N 0  WOUNOS 
A b 5 - 8 0 4 9 4  
C L I M A T I C  CONTROL OF OUTOOOR A N 0  I N D O O R  
ENVIRONMENTS FOR S U R V I V A L ,  COMFORTS A N 0  THERAPY 
A b 5 - 8 0 5 0 3  
C L I N I C A L  AN0 T H E R A P E U T I C  ASPECTS O F  200 C A S E S  O F  
KEROSENE P O I S O N I N G  A b 5 - 8 0 5 3 1  
THERMAL ENVIRONMENT 
V E N T I L A T I O N  OF I M P E R M E A B L E  P R O T E C T I V E  C L O T H I N G  
TO A L L E V I A T E  P H Y S I O L O G I C A L  RESPONSE TO HOT 
THERMAL ENVIRONMENT 
A E C L - 2 1 2 3  N b 5 - 1 5 6 3 4  
T H E R M A L  R A D I A T I O N  
S K I N  TEMPERATURE RESPONSE T O  O P T I C A L L Y  F I L T E R E D  
I N T E N S E  THERMAL R A O I A T I O N I  C O N S I D E R I N G  SPECTRAL 
CHARACTER AN0 ENERGY L E V E L  165-14231 
THERMONUCLEAR E X P L O S I O N  
HUMAN C H O R I O R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
NUCLEAR D E T O N A T I O N S  A b  5 - 1 4 2 4 0  
THERMORECEPTOR 
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS I N D U C E D  BY L O C A L  
C O O L I N G  W I T H I N  V E R T E B R A L  C A N A L  A b 5 - 8 0 3 2 2  
S H I V E R I N G  I N  A N E S T H E T I Z E O  DOGS AS F U N C T I O N  O F  
L O C A L  TEMPERATURE CHANGES I N  V E R T E B R A L  CANAL 
A b 5 - 8 0 3 2 3  
THERMOREGULATION 
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS I N D U C E 0  BY L O C A L  
C O O L I N G  W I T H I N  V E R T E B R A L  CANAL A b 5 - 8 0 3 2 2  
S H I V E R I N G  I N  A N E S T H E T I Z E D  DOGS AS F U N C T I O N  OF 
L O C A L  TEMPERATURE CHANGES I N  V E R T E B R A L  CANAL 
A b 5 - 8 0 3 2 3  
T I M E  FACTOR 
P O S T E R I O A N T E R I A L  TRANSVERSE A C C E L E R A T I O N  O F  
M A X I M A L  D U R A T I O N  A b 5 - 0 0 3 9 3  
T I M E  COURSE OF D E C L I N E  I N  S W E A T I N G  PRODUCED BY 
I M M E R S I O N  I N  WARM WATER A b 5 - 8 0 5 1 0  
T I M E  F U N C T I O N  
V I G I L A N C E  PERFORMANCE I N  M U L T I C H A N N E L  H O N I T O R I N G  
A b 5 - 8 0 3 4 8  
T I S S U E  
P H Y S I O L O G I C A L  S T R E S S  E F F E C T  OR I N J U R Y  E F F E C T  ON 
B E T A - L I P O P R O T E I N  CONTENT OF BLOOD SERUM A N 0  
V A R I O U S  ORGANS I N  R A T S  A b 5-80 394 
D I U R N A L  C Y C L E  OF M I T O T I C  A C T I V I T Y  O F  V A R I O U S  ORGAN 
T I S S U E S  A F T E R  M E C H A N I C A L  I N S U L T  I N  RODENTS 
A b 5 - 8 0 3 9 5  
M A G N E T I C  F I E L D  E F F E C T  ON WOUND H E A L I N G  A N 0  T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A b 5 - B O 4 2 1  
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S ,  
O C C U P A T I O N A L  H A Z A R D  V I B R A T I O N  DAMAGE TO T I S S U E S I  
V I B R A T I O N  ABSORBERS FOR WORKER P R D T E C T I O N I  AND 
FREON GAS T O X I C O L O G Y  
J P R S - 2 8 7 2 1  N b 5 - 1 6 2 0 7  
TOLERANCE 
P O S T E R I O A N T E R I A L  TRANSVERSE A C C E L E R A T I O N  O F  
M A X I M A L  D U R A T I O N  A b 5 - 8 0 3 9 3  
T O X I C I T Y  
GENERAL ADVERSE E F F E C T S  A N 0  V A R I O U S  P H Y S I O L O G I C A L  
RESPONSES OF OXYGEN A T  H I G H  T E N S I O N  - A R E V I E W  
1 6 5 - 8 0 3 6 4  
C O N V U L S I O N S  I N  P I L O T  F O L L O W I N G  DRUG WITHDRAWAL 
A b 5 - 0 0 3 0 7  
P S Y C H O L O G I C A L  E F F E C T S  O F  EXPOSURE TO CARBON 
D I S U L F I D E  A b 5 - 8 0 3 9 2  
T O X I C O L O G Y  
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S I  
O C C U P A T I O N A L  H A Z A R D  V I B R A T I O N  DAMAGE TO T I S S U E S i  
V I B R A T I O N  ABSORBERS FOR WORKER P R O T E C T I O N I  AND 
FREON GAS T O X I C O L O G Y  
J P R S - 2 8 7 2 1  N b 5 - 1 6 2 0 7  
TRACE C O N T A M I N A N T  
MICROWAVE SPECTROSCOPY U S E 0  TO I D E N T I F Y  
U N A M B I G U O U S L Y  C O N T A M I N A N T  TRACE GASES I N  M I X T U R E  
A N 0  I N D I C A T E  AMOUNT OF EACH 
A I C E  P R E P R I N T  540 665- 1 5 2 5 1  
A T M O S P H E R I C  C O N T A M I N A N T S  CAUSED B Y  MAN. M A T E R I A L S  
A N 0  PROCESSES A N 0  D E T E C T I O N  AND CONTROL FOR L I F E  
SUPPORT SYSTEM A b 5 -  1 5 6 2 8  
T R A C K I N G  
U S E  OF T R A C K I N G  T A S K S  AS I N D I C A T O R S  O F  S T R E S S  - 
A D - 4 5 0 0 6 1  N b 5 - 1 4 6 7 9  
ZERO I N P U T  T R A C K I N G  A N A L Y S I S  
T R A C K I N G  STUDY 
UPPER E X T R E M I T Y  P R O S T H E T I C S  RESEARCH, SENSORY 
MOTOR CONTROL, A N 0  T R A C K I N G  S I M U L A T O R  
DEVELOPMENT 
R E P  1. - 64- 58 N b 5 - 1 5 5 9 8  
T R A I N 1  NG 
D I S P L A Y - C O N T R O L  R E L A T I O N S H I P *  A B I L I T Y  TO SEE WHAT 
ONE I S  O O I N G  A N 0  P H A S E  OF T R A I N I N G  I N T E R A C T I O N S  
I N  SENSORIMOTOR T A S K  A b 5 - 8 0 3 3 7  
P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  E F F E C T S  OF S T A T E  
O F  W E I G H T L E S S N E S S  I N  MAN R E L A T E 0  TO T R A I N I N G  
A b 5 - 8 0 4 3 6  
I N O I V I D U A L  D I F F E R E N C E S  I N  A C R O B A T I C  A C T I V I T Y  - 
C O N S I D E R A T I O N S  I N  T E A C H I N G  AND T R A I N I N G  
E XERC I S E S  
J P R S - 2 8 2 7 6  N b 5 -  1471 0 
PERFORMANCE E V A L U A T I O N  I N  S I M U L A T O R  T R A I N I N G  
E N V I R O N M E N T  
N A V T R A D E V C E N - 1 4 4 9 - 1  N b 5 - 1 4 7 9 7  
1-32 
S U B J E C T  I N D E X  V I  A B I L  I T Y  
F L O A T I N G  P O I N T  AND F I X E D  P O I N T  NUMBER D I S P L A Y  
T R A I N I N G  FOR ONBOARD D I G I T A L  COMPUTER U S E  I N  
A I R B O R N E  AND SPACE V E H I C L E S  
N A S A - T N - D - 2 6 3 4  N 6 5 - 1 5 6 1 5  
LOW L E V E L  B A L L O O N  P I L O T  T R A I N I N G  A N 0  Q U A L I F I C A T I O N  
F L  I GHTS 
REPJ. -1282-R N 6 5 - 1 5 7 0 9  
T E A M  T R A I N I N G  I N  S I M U L A T E D  RADAR-CONTROL 
I N T E R C E P T I O N  T A S K  
N A V T R A D E V C E N - 1 3 2 7 - 1  N 6 5 - 1 6  173 
T R A I N I N G  E Q U I P M E N T  
HUMAN E N G I N E E R I N G  ASPECTS O F  A S T R O N A U T I C S  AND SOME 
E X P E R I M E N T A L  R E S U L T S  A b 5 - 8 0 4 3 8  
T R A N S F E R  OF T R A I N I N G  
V I G I L A N C E  PERFORMANCE I N  M U L T I C H A N N E L  M O N I T O R I N G  
A 6 5 - 8 0 3 4 8  
T R A N S F E R  O F  T R A I N I N G  I N  PERFORMANCE O F  D Y N A M I C  
T R A C K I N G  T A S K S  O F  V A R Y I N G  C O M P L E X I T Y  I N  A D A P T I V E  
A N 0  N O N A D A P T I V E  MDOES - PSYCHOLOGY 
N A V T R A D E V C E N - 1 3 9 5 - 1  N 6 5 - 1 6 1 0 6  
T R Y P S I N  
T R Y P S I N  A C T I V I T Y ,  U L T R A V I O L E T  A B S O R P T I O N I  AND -SH 
GROUP R E L E A S E  UPON EXPOSURE TO U L T R A V I O L E T  
I R R A D I A T I O N  AND M A G N E T I C  F I E L D  A 6 5 - B O 4 3 0  
M A G N E T I C  E F F E C T  ON ENZYME A C T I V I T Y  OF T R Y P S I N  
F O L L O W I N G  P A R T I A L  I N H I B I T I O N  W I T H  EGG WHITE, 
A U T O L Y S I S I  SOYBEAN. U L T R A V I O L E T  R A D I A T I O N t  A N D  
DIISOPROPYLPHDSPHOROFLUORIDATE A 6 5 - 8 0 4 3 1  
T U B E R C U L O S I S  
T U B E R C U L O S I S  I N  F L Y I N G  PERSONNEL OF P O L I S H  A I R  
FORCE - F A C T O R S  I N  DEVELOPMENT AND TREATMENT 
A 6 5 - 8 0 4 4 5  
T U M B L I N G  
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  T O  E P I N E P H R I N E  A N 0  
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  RATS 
A D A P T E D  T O  T U M B L I N G  TRAUMA A 6 5 - 8 0 3 3 1  
L Y M P H O C Y T O P E N I A  AND A D A P T A T I O N  A F T E R  T U M B L I N G  
TRAUMA I N  R A T  A 6 5 - 8 0 3 3 2  
TUMOR 
R E J E C T I O N  OF T R A N S P L A N T E D  TUMORS I N  M I C E  OF B O T H  
S E X E S  E X P O S E 0  T O  M A G N E T I C  F I E L D S  
A b 5 - 8 0 4 1 7  
L I F E S P A N  I N C R E A S E  O F  TUMOR-BEARING M I C E  THROUGH 
P R E T R E A T M E N T  I N  M A G N E T I C  F I E L D S  P R O D U C I N G  
L E U K O C Y T O S I S  A 6 5 - 8 0 4 2 0  
M A G N E T I C  F I E L D  E F F E C T  ON C E L L  R E S P I R A T I O N  O F  MOUSE 
AS R E L A T E D  TO T I S S U E  T Y P E  AND AGE A N 0  F I E L D  
S T R E N G T H  AND TEMPERATURE ~ 6 5 - 8 0 4 2 6  
M A G N E T I C  F I E L D  E F F E C T  ON F R U I T  FLY.  D R O S O P H I L A  
MELANOCASTER. AND 5-37 MOUSE TUMOR C E L L S  
A 6 5 - 8 0 4 6 2  
U 
U.S.S.R. S P A C E  PROGRAM 
SPACE M E O I C I N E  I N  U.S.S.R. 
J P R S - 2 8 4 1 7  N 6 5 - 1 5 0 3 6  
ULTRASONIC WAVE 
S I M U L A T I O N  O F  TOUCH BY MEANS O F  SURFACE ULTRASOUND 
WAVES 
F T D - T T - 6 4 - 2 2 5 / 1  N 6 5 - 1 5  112 
U L T R A S O N I C S  
U L T R A S O N I C S  I N  M E D I C I N E  
J P R S - 2 8 2 5 5  N 6 5 - 1 4 7 0 9  
U L T R A V I O L E T  L I G H T  
R R I M O R D I A L  U L T R A V I O L E T  P R O D U C T I O N  O F  N U C L E O S I D E  
PHOSPHATES AND S I M I L A R  LABORATORY S Y N T H E S E S  
A b 5 - 8 0 4 7 6  
U L T R A V I O L E T  R A O I A T I O N  
T R Y P S I N  A C T I V I T Y ,  U L T R A V I O L E T  A B S O R P T I O N t  AND -SH 
GROUP R E L E A S E  UPON EXPOSURE TO U L T R A V I O L E T  
1-33 
I R R A D I A T I O N  AND M A G N E T I C  F I E L D  A 6 5 - B O 4 3 0  
UREA 
AMINO A C I D S  AND U R E A  I N  M E T E O R I T E S  - G E O C H E M I C A L  
AND A B I O G E N E T I C  A S P E C T S  A b 5 - 8 0 4 7 1  
U R I C  A C I D  
U R I C  A C I D  B A L A N C E  A S  A F F E C T E D  B Y  S T A R V A T I O N I  H I G H  
F A T  D I E T S .  AND K E T O N E  I N F U S I O N S  
A b 5 - 8 0 5 1 5  
U R I N A T I O N  
PROBLEM OF B L A D D E R  C A L C U L U S  F O R M A T I O N  AND 
DECREASED U R I N A R Y  FLOW I N  MANNED SPACE F L I G H T  
165-80353 
V 
VACUUM D E P O S I T I O N  
H Y D R O L Y S I S  UNDER SPACE C A B I N  ATMOSPHERE C O N D I T I O N S  
U S I N G  HYDROGEN D I F F U S I O N  CATHODE TI! REMEDY 
C U R R E N T - B L O C K I N G  E F F E C T  O F  GAS BETWEEN ELECTRODES 
A I C E  P R E P R I N T  47F A 6 5 -  15394 
V A R I A T I O N A L  C A L C U L U S  
O P T I M A L  CONTROL OF HUMAN C E N T R I F U G E  U S E D  TO 
S I M U L A T E  SUDDEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M B I N E 0  V A R I A T I O N A L  C A L C U L U S  AND PHASE P L A N E  
A N A L Y S I S  A 6 5 - 1 4 9 6 3  
VASCULAR S Y S T E M  
D Y N A M I C S  OF BLOOD C I R C U L A T I O N  PARAMETERS OF 
C E R E B R A L  V A S C U L A R  SYSTEM D U R I N G  L O N G I T U D I N A L  
G R A V I T A T I O N A L  L O A D S  N b 5 - 1 4 5 2 7  
VECTORCARDIOGRAM 
COMPUTER C A L C U L A T I O N S  F O R  I N T E R P R E T A T I O N  O F  
ELECTROCAROIOGRAM A N 0  VECTORCARDIOGRAM R E S U L T S  
FROM E X E R C I S E  T E S T S  ON A V I A T O R S  
REPT.-3 N b 5 - 1 5 2 7 7  
VENT I L A T  I O N  
V E N T I L A T I O N  OF I M P E R M E A B L E  P R O T E C T I V E  C L O T H I W G  
TO A L L E V I A T E  P H Y S I O L O G I C A L  RESPONSE TO HOT 
THERMAL E N V I R O N M E N T  
A E C L - 2 1 2 3  N 6 5 - 1 5 6 3 4  
V E N T I L A T O R  
THREE-MAN S P A C E S U I T  V E N T I L A T O R  C O N S I S T I N G  OF H E A T  
EXCHANGER A N 0  H E R M E T I C  COMPRESSOR 
A 6 5 -  15605 
V E S T I B U L A R  A P P A R A T U S  
F U N C T I O N S  O F  O T O L I T H  ORGANS AND S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
E N V I R O N M E N T S  A 6 5 - 1 4 5 2 6  
U T R I C U L A R  F U N C T I O N  S T U D I E D  E X P E R I M E N T A L L Y  
I N  R A B B I T S  B Y  I N D U C I N G  A C T I O N  P O T E N T I A L  OF 
U T R I C U L A R  NERVE W I T H  L I N E A R  A C C E L E R A T I C N  
A 6 5 - 8 0 3 3 4  
OVERCOMING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  B Y  P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  O F  ASTRONAUTS AND U S I N G  
INHOMOGENEOUS F I E L D S  T O  E L I M I N A T E  D I S C O M F O R T  
C A U S E 0  B Y  W E I G H T L E S S N E S S  A b 5 - B O 4 1 2  
P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  E F F E C T S  O F  S T A T E  
O F  W E I G H T L E S S N E S S  I N  MAN R E L A T E D  TO T R A I N I N G  
665-80436 
M E C H A N I S M  OF R E C I P R O C A L  A C T I O N  OF V E S T I B U L A R  
A P P A R A T U S  I N  C A T S  A 6 5 - 8 0 4 3 7  
V E S T I B U L A R  E V O K E 0  P O T E N T I A L S  I N  RESPONSE T O  
S T I M U L A T I O N  OF AMPULLAR N E R V E  A N A L Y Z E D  I N  
A N E S T H E T I Z E D  C A T  A 6 5 - 8 0 4 6 3  
M E C H A N I C A L L Y  D R I V E N  ANGULAR A C C E L E R A T I O N  D E V I C E  
USEO AS V E S T I B U L A R  S T I M U L A T O R  
A M - 6 4 - 1 5  N b 5 - 1 6 2 1 6  
V I  AB I L I T Y  
V I A B I L I T Y  M O N I T O R  T O  O B T A I N  F A C T U A L  Q U A N T I T A T I V E  
I N F O R M A T I O N  ON P H Y S I O L O G I C A L  RESPONSES O F  
I N D I V I D U A L S  
AMRL-TDR-62-90 / 1 I I /  N b 5 - 1 4 4 9 1  
S U B J E C T  I N D E X  V I  B R A T  I O N  
V I B R A T I O N  
V I B R A T I O N  E F F E C T  A N 0  I N C I D E N C E  OF GYNECOLOGIC 
C O M P L A I N T S  I N  F E M A L E  V E H I C L E  OPERATORS 
A b 5 - 8 0 4 4 6  
V I B R A T I O N  E F F E C T  
C O M B I N E D  E F F E C T  O F  LOW FREQUENCY V I B R A T I O N  A N 0  
X-RAYS ON M A M M A L I A N  BONE MARROW C E L L S  
N b 5 - 1 5 4 4 6  
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S ,  
O C C U P A T I O N A L  H A Z A R D  V I B R A T I O N  DAMAGE T O  T I S S U E S .  
V I B R A T I O N  ABSORBERS FOR WORKER P R O T E C T I O N ,  A N 0  
F R E O N  GAS T O X I C O L O G Y  
J P R S - 2 8 7 2 1  N 6 5 - 1 6 2 0 7  
V I G I L A N C E  
V I G I L A N C E  PERFORMANCE I N  M U L T I C H A N N E L  M O N I T O R I N G  
A b 5 - 8 0 3 4 8  
I N F O R M A T I O N  P R O C E S S I N G  FROM B R I E F  V I S U A L  D I S P L A Y S  
A S S E S S E D  ON B A S I S  O F  P R O B A B I L I S T I C  MODEL B Y  NEW 
D E T E C T I O N  METHOD A b 5 - 8 0 3 9 0  
P L A C E B O  I N G E S T I O N  E F F E C T S  ON S I G N A L  D E T E C T I O N  
PERFORMANCE I N  V I G I L A N C E  T A S K  
T R - 7 5 0 - 3  N b 5 - 1 5 7 2 8  
V I S I O N  
C R I T I C A L  F L I C K E R  FREQUENCY - T H E O R E T I C A L  
I N T E R P R E T A T I O N  OF V A R I O U S  
QU ANT I TAT I V E A S P E C T S  
QUAL I T A T  I VE A N 0  
A b 5 - 8 0 4 5 9  
V I S U A L  A C U I T Y  
V I S U A L  THRESHOLD V A R I A B I L I T Y  I N  F E M A L E  S U B J E C T S  
OVER 50-DAY P E R I O D  A b 5 - 8 0 4 5 7  
RANGE OF V I S U A L  A C U I T Y  
E S D - T O R - 6 4 - 5 3 5  N b 5 - 1 4 5 5 7  
V I S U A L  F U N C T I O N  AND A C U I T Y  I N  SPACE F L I G H T  
J P R S - 2 8 6 4 6  N 6 5 - 1 5 8 6 7  
V I S U A L  O I S P L A Y  
T E S T  P I L O T  V I E W P O I N T  OF AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTS, 
D I S C U S S I N G  F L I G H T  DECK O I S P L A Y S .  CONTROLS AND 
H A N O L I  NG QUAL I T  I E S  A b 5 - 1 4 2 2 7  
D I S P L A Y - C O N T R O L  R E L A T I O N S H I P .  A B I L I T Y  TO SEE WHAT 
ONE I S  D O I N G  AND P H A S E  O F  T R A I N I N G  
I N  SENSORIMOTOR T A S K  
I N T E R  ACT I ONS 
A b 5 - B O 3 3 7  
V I S U A L  F I E L D  
F L I C K E R  F U S I O N  FREQUENCY ACROSS V I S U A L  F I E L D  I N  
NORMAL I N D I V I D U A L S  I N  D I F F E R E N T  AGE RANGES 
165-80402 
V I S U A L  P E R C E P T I O N  
NOON I L L U S I O N  - V I S U A L  F A C T O R S  A F F E C T I N G  APPARENT 
S I Z E  A b 5 - 8 0 3 2 4  
SENSORY-FEEDBACK A N A L Y S I S  O F  B E H A V I O R  I N  
S T E R E O T E L E V I S E D  V I S U A L  F I E L D  A 6 5 - 8 0 3 4 4  
F L I C K E R  F U S I O N  FREQUENCY ACROSS V I S U A L  F I E L O  I N  
NORMAL I N D I V I D U A L S  I N  D I F F E R E N T  AGE RANGES 
A b 5 - 8 0 4 0 2  
TEMPORAL PARAMETERS O F  B I N O C U L A R  R I V A L R Y  
A b 5 - 8 0 4 0 6  
C R I T I C A L  F L I C K E R  FREQUENCY I N F L U E N C E D  B Y  R E P E A T E D  
MEASUREMENT A N 0  I N T E R V A L  BETWEEN S E S S I O N S  
A b 5 - 8 0 4 5 6  
C R I T I C A L  F L I C K E R  FREQUENCY - T H E O R E T I C A L  
I N T E R P R E T A T I O N  O F  V A R I O U S  Q U A L I T A T I V E  AND 
Q U A N T I T A T I V E  A S P E C T S  A 6 5 - 8 0 4 5 9  
F L A S H  FREQUENCY WHEN B R I G H T N E S S  I S  V A R I E D  B Y  
M A N I P U L A T I O N  OF TEMPORAL D I S T R I B U T I O N  OF P H O T I C  
I N T E R M I T T E N C Y  A b 5 - 8 0 4 6 0  
P E R C E P T I O N  OF O B J E C T S  I N  TERMS OF V I S U A L  ANGLE 
A b 5 - 8 0 5 0 7  
SENSORY D E P R I V A T I O N .  P E R S O N A L I T Y  FACTORS,  A N 0  
E X P E R I E N C E  OF V I S U A L  I M A G E R Y  A b 5 - 8 0 5 1 6  
1-34 
S P I R A L  A F T E R E F F E C T  - E F F E C T  OF R O T A T I O N  SPEED, 
EXPOSURE T I M E ,  AND D I S T A N C E  A b 5 - 8 0 5 1 7  
MEMORY FOR A U R A L L Y  A N 0  V I S U A L L Y  P R E S E N T E D  M A T E R I A L  
AS F U N C T I O N  OF P R E S E N T A T I O N  R A T E  
A b 5 -  80519 
HUMAN V I S U A L  A N A L Y Z E R  AND E L E C T R O N I C  MOOEL OF 
H E A R T  - B I O P H Y S I C S  A N 0  PSYCHOLOGY 
J P R S - 2 8 2 3 4  N 6 5- 14747 
V I S U A L  S T I M U L U S  
F O V E A L  AND P A R A F O V E A L  S T I M U L I  E F F E C T  I N  E L I C I T I N G  
F U S I O N  MOVEMENTS I N  L I G H T  ADAPTED EYES 
A b 5 - 8 0 5 0 9  
V I S U A L  S Y S T E M  
O P H T H A L M O L O G I C A L  C O N S I O E R A T I O N S  OF V I S U A L  PROBLEMS 
O F  SPACE F L I G H T  A b 5 -  14807 
S D M A E S T H E T I C  AND A C O U S T I C  S T I M U L I  E F F E C T  ON 
THRESHOLD OF F U S I O N  OF P A I R E D  L I G H T  F L A S H E S  I N  
HUMAN S U B J E C T S  A b 5 - 8 0 3 3 5  
F L A S H  FREQUENCY WHEN B R I G H T N E S S  I S  V A R I E D  B Y  
M A N I P U L A T I O N  OF TEMPORAL O I S T R I B U T I O N  O F  P H O T I C  
I N T E R M I  TTENCY 
V O I C E  C O M M U N I C A T I O N  
A b 5 - 8 0 4 6 0  
SPEAKER I D E N T I F I C A T I O N  BY E X P R E S S I N G  V O I C E  S I G N A L  
A T  A N A L Y Z E R  OUTPUT I N  TERMS OF FREPUENCYI T I M E  A N 0  
A M P L I  TUOE A b 5 - 1 5 6 6 6  
VOSTOK V S P A C E C R A F T  
D I S T U R B A N C E S  OF M I T O S I S  I N  MICROSPORES I N D U C E D  B Y  
D I F F E R E N T  F L I G H T  L E N G T H S  ON VOSTOK V 
N AS A - T T - F - 9 6 2 7  N b 5 - 1 5 1 b 3  
VDSTOK S P A C E C R A F T  
M E D I C A L ,  P H Y S I O L O G I C A L ,  A N 0  B I O L O G I C A L  R E S E A R C H  ON 
J P R S - 2 7 9 2 5  N b 5 - 1 4 5 9 8  
M E D I C A L  A N 0  P H Y S I O L O G I C A L  R E S E A R C H  D U R I N G  MANNED 
F L I G H T S  ABOARD VOSKHOD A N 0  VOSTOK SPACECRAFT 
VOSKHOO A N 0  VOSTOK S P A C E C R A F T  
N b 5 - 1 4 5 9 9  
B I O L O G I C A L  T E S T S  ON VOSKHOO AN0 VOSTOK 
S P A C E C R A F T  D U R I N G  SPACE F L I G H T  N b 5 - 1 4 6 0 0  
S T U D I E S  I N  M E D I C I N E  A N 0  P H Y S I O L O G Y  D E R I V E 0  FROM 
N A S A - T T - F - 9 2 0 7  N b 5 - 1 4 6 0 7  
VOSTOK S P A C E C R A F T  F L I G H T S  
W 
WASTE U T I L I Z A T I O N  
WATER RECOVERY FROM HUMAN WASTES A N 0  HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM SPACE F L I G H T  
A b 5 - 1 4 3 8 0  
S P A C E C R A F T  OXYGEN P R O D U C T I O N  FROM R E A C T I O N  BETWEEN 
CARBON D I O X I D E  AND C H L O R E L L A  C U L T I V A T E D  FROM 
FERMENTED E X C R E T A  A b 5 - 1 4 3 8 2  
HUMAN WASTE PRODUCTS WATER R E C L A M A T I O N  SYSTEMS 
R E N O E R I N G  SPACE CREW I N O E P E N O E N T  O F  STORED WATER 
R E Q U I R E M E N T S  
A I C E  P R E P R I N T  5 4 A  A b 5 - 1 5 3 9 7  
RECOVERY O F  U S A B L E  OXYGEN FROM WASTE CARBON 
D I O X I O E  ON S P A C E C R A F T  B Y  C A T A L Y T I C  H Y D R O G E N A T I O N  
FOLLOWED B Y  E L E C T R O L Y S I S  A b 5 -  1 5 6 2 5  
WATER RECOVERY 
WATER RECOVERY FROM HUMAN WASTES A N 0  HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM S P A C E  F L I G H T  
A b 5 - 1 4 3 8 0  
HUMAN WASTE PRODUCTS WATER R E C L A M A T I O N  SYSTEMS 
R E N O E R I N G  SPACE CREW I N O E P E N O E N T  O F  STORED WATER 
R E Q U I R E M E N T S  
A I C E  P R E P R I N T  5 4 A  A b 5 -  15397 
B A C T E R I O L O G I C A L  P O T A B I L I T Y  O F  WATER CONDENSATES 
FROM H E A T  EXCHANGES OF P R E S S U R I Z E D  S U I T S  
S A H - T D R - b 4 - 6 6  N b 5 - 1 6 2 9 9  
S U B J E C T  I N D E X  X - 2 0  A I R C R A F T  
WEATHER 
SYMPTOMSI O I S E A S E I  AND D E A T H  AS A F F E C T E D  B Y  
WEATHER A b 5 - 8 0 4 9 6  
W E I G H T L E S S N E S S  
F U N C T I O N S  O F  O T O L I T H  ORGANS A N 0  S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
E N V I R O N M E N T S  A b 5 - 1 4 5 2 6  
W E I G H T L E S S N E S S  E F F E C T S  ON C I R C U L A T O R Y  F U N C T I O N S  
FOR V A R I O U S  A C T I V I T Y  L E V E L S  O E T E R M I N E O  FROM SPACE 
S I M U L A T O R ,  B E 0  R E S T  A N 0  MANNED F L I G H T  S T U D I E S  
A b 5 - 1 4 5 2 0  
I N T E R N A T I O N A L  RESEARCH ON A N I M A L  R O L E  A S  PRECURSOR 
FOR MAN I N  SPACE A b 5 - 1 4 0 0 9  
OVERCOMING D E T R I M E N T A L  E F F E C T S  OF LONG-TERM 
EXPOSURES TO M A G N E T I C  F I E L D S  B Y  P E R I O D I C A L L Y  
C H A N G I N G  P O S I T I O N S  OF ASTRONAUTS AND U S I N G  
INHOMOGENEOUS F I E L D S  T O  E L I M I N A T E  DISCOMFORT 
CAUSED BY W E I G H T L E S S N E S S  A b 5 - 0 0 4 1 2  
P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  E F F E C T S  OF S T A T E  
OF W E I G H T L E S S N E S S  I N  M A N  R E L A T E 0  TO T R A I N I N G  
A b 5 - 8 0 4 3 6  
PROPOSED B I O S A T E L L I T E  U T I L I Z I N G  OPOSSUM F E T U S E S  
F O R  S T U D Y I N G  W E I G H T L E S S N E S S  E F F E C T S  
A b 5 - 0 0 4 6 4  
I N F L U E N C E  O F  PROLONGED W E I G H T L E S S N E S S  ON 
A U T O M A T I S M  O F  C A R D I A C  MUSCLE A N 0  A S S O C I A T E D  
A M P L I F I C A T I O N  OF TONUS O F  VAGUS NERVE 
N b 5 - 1 5 4 4 5  
S E M I C I R C U L A R  CANAL AND O T O L I T H  ORGAN D I S T U R B A N C E S  
BY H I G H  G LOAD. W E I G H T L E S S N E S S .  A N 0  A R T I F I C I A L  
G R A V I T Y  I N  SPACE T R A V E L  
N A S A - C R - 6 0 4 1 9  N b 5 - 1 6 0 2 7  
W E I G H T L E S S N E S S  S I M U L A T I O N  
ZERO-G S I M U L A T I O N  B Y  P A R A B O L I C  A I R C R A F T  F L I G H T  FOR 
ASTRONAUT T R A I N I N G  A b 5 - 1 4 8 3 7  
W I N D  
P H Y S I O L O G I C A L  E F F E C T S  O F  W I N O  ON MAN 
A b 5 - B O 4 9 5  
W I N D  PRESSURE 
HUMAN AND C H I M P A N Z E E  T O L E R A N C E  T E S T S  T O  ROCKET 
S L E D  D E C E L E R A T I O N ,  I M P A C T  A N 0  W I N O B L A S T  R E L E V A N T  
TO SPACE F L I G H T  A b 5 - 1 4 8 0 8  
WORK C A P A C I T Y  
L O G I S T I C S  C O N S I D E R A T I O N S  O F  FUTURE SPACE SYSTEMS 
AND V A R I A B L E  EXPENOABLESI  C O N S I D E R I N G  WORKER 
OUTPUT C H A R A C T E R I S T I C S  A b 5 - 1 4 2 3 0  
A E R O B I C  WORK C A P A C I T Y  D U R I N G  E X E R C I S E  
A b 5 - 8 0 3 5 8  
WOUND H E A L I N G  
M A G N E T I C  F I E L D  E F F E C T  ON WOUNO H E A L I N G  A N 0  T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A b 5 - 8 0 4 2 1  
X 
X-RAY 
X-RAY D I A G N O S I S  - R E V I E W  O F  PROGRESS S I N C E  1941 
A N 0  A P P L I C A T I O N  TO A V I A T I O N  M E D I C I N E  
A b 5 - 0 0 4 0 4  
C O M B I N E D  E F F E C T  O F  LOW FREQUENCY V I B R A T I O N  A N 0  
X-RAYS ON M A M M A L I A N  B O N E  MARROW C E L L S  
N b 5 - 1 5 4 4 6  
X-RAY I R R A D I A T I O N  
R E D U C T I O N  O F  X-RAY I R R A O I A T I O N  M O R T A L I T Y  OF M I C E  
THROUGH M A G N E T I C  F I E L D  PRETREATMENT 
A b 5 - 0 0 4 1 9  
X - 2 0  A I R C R A F T  
OYNA SOAR A N 0  S I M I L A R  PROGRAMS L I F E  S C I E N C E  
REQUIREMENTS.  D I S C U S S I N G  X - 2 0  C O C K P I T  DESIGN,  
P I L O T  PRESSURE S U I T S ,  H E O I C A L  M O N I T O R I N G .  P I L O T  
S E L E C T I O N  A N 0  E V A L U A T I O N  6 6 5 - 1 4 2 2 0  
1-35 
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Listing of Reports by Source 
A Nota t ion  of Conten t  ra ther  t h a n  t h e  t l t le  of t h e  d o c u m e n t  appears under  
e a c h  corporate source The accesslon n u m b e r  i s  loca ted  beneath  a n d  to t h e  
r igh t  of the  Nota t lon  of Content.  e g ,  N65-12345 Under  any  o n e  corporate 
Source the  accession numbers  are arranged in sequence 
A 
ACADEMY O F  S C I E N C E S  /USSR/ ,  MOSCOW. 
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  A N 0  P H Y S I O L O G I C A L  
PROCESSES N 6 5 - 1 5 5 3 8  
A I R  F O R C E  SYSTEMS COMMAND, BEOFORD. MASS. 
HUMAN E N G I N E E R I N G  I N  D E S I G N  O F  T E A C H I N G  M A C H I N E S  
E S O - T O R - 6 4 - 4 5 4  N 6 5 - 1 4 5 2 5  
A I R  F O R C E  SYSTEMS COMMAND, BROOKS AFB. T E X -  
B I O S C I E N C E  E X P E R I M E N T S  I N  SPACE 
AMO-TR-64-10 N 6 5 - 1 5 2 6 2  
S O V I E T  B I O S C I E N C E  I N  S P A C E  - B I O A S T R O N A U T I C S  
AMO-TR-64-16 N 6 5 - 1 5 2 6 9  
A I R  F O R C E  SYSTEMS COMMAND* WRIGHT-  
P A T T E R S O N  AFB. OHID.  
B I O L O G I C A L  S E R I E S  I N  D Y N A M I C S  O F  BLOOD C I R C U L A T I O N  
A N 0  E M O T I O N A L  S T R E S S  O N  COSMONAUTS D U R I N G  SPACE 
F L I G H T S  
F T O - T T - 6 4 - 5 3 4 / 1 & 2 6 4  N 6 5 - 1 4 5 2 6  
D Y N A M I C S  O F  B L O O D  C I R C U L A T I O N  PARAMETERS OF 
C E R E B R A L  V A S C U L A R  SYSTEM D U R I N G  L O N G I T U D I N A L  
G R A V I T  A T I  O N A L  L O A O S  N 6 5 - 1 4 5 2 7  
E M O T I O N A L  S T R E S S  O F  COSMONAUTS D U R I N G  SPACE F L I G H T  
N 6 5 - 1 4 5 2 8  
S I M U L A T I O N  OF TOUCH BY MEANS O F  SURFACE ULTRASOUNO 
WAVES 
F T O - T T - 6 4 - 2 2 5 / 1  N 6 5 - 1 5  112 
I N F L U E N C E  OF PROLONGED W E I G H T L E S S N E S S  ON 
A U T O M A T I S M  O F  C A R D I A C  MUSCLE A N 0  A S S O C I A T E D  
A M P L I F I C A T I O N  O F  TONUS O F  VAGUS N E R V E  
N65-15445 
C O M B I N E D  E F F E C T  OF LOW FREQUENCY V I B R A T I O N  A N 0  
X-RAYS ON M A M M A L I A N  B O N E  MARROW C E L L S  
N 6 5 - 1 5 4 4 6  
A C T I V I T Y  OF CYTOCHROME O X I D A S E  I N  ORGANS OF R A T S  
ADAPTED T O  H I G H E R  A N 0  LOWER TEMPERATURES 
F T D - T T - 6 4 - 4 4 4 / 1 6 2  N 6 5 - 1 5 9 6 3  
N A T U R A L  A N 0  S O C I A L  ASPECTS I N  HUMAN PSYCHOLOGY 
F T O - T T - 6 4 - 6 5 / 1  N 6 5 - 1 6 2 8 7  
P H Y S I O L O G I C A L  A D A P T A T I O N  O F  WARM BLOODED A N I M A L S  
TO LOW TEMPERATURES 
F T O - T T - 6 4 - 4 4 5 / 1 6 2  N 6 5 - 1 6 2 9 1  
A L L I E D  RESEARCH ASSOCIATES,  INC.. CONCORD, 
MASS. 
SENSORY ORGANS I N  A N I M A L  SYSTEMS - ANALOGY FOR 
MANMAOE D E T E C T I O N  D E V I C E S  
N A S A - C R - 6 0 4 3 4  N 6  5- 1602 8 
AMERICAN I N S T .  FOR RESEARCH, P A L 0  ALTO, C A L I F -  
PERFORMANCE E V A L U A T I O N  I N  S I M U L A T O R  T R A I N I N G  
E N V I R O N M E N T  
N A V T R A O E V C E N - 1 4 4 9 - 1  N 6 5 - 1 4 7 9 7  
PROGRAMME0 L E A R N I N G  I M P R O V E D  B Y  R E V I S E D  COPY 
FORMAT - S E L F - E V A L U A T I O N  RESPONSE, T Y P C G R A P H I C A L  
E M P H A S I Z I N G .  A N 0  TERSE A N 0  D I S C U R S I V E  T E X T  
A I R - C 2 8 - 7 / 6 3 - T R  N 6 5 - 1 5 9 5 9  
ARGONNE CANCER RESEARCH H O S P I T A L ,  
CHICAGO. ILL .  
R A O I O 8 I O L O G Y  - M E T A B O L I S M  OF M A G N E S I U M  I N  RATS, 
E R Y T H R O P O I E S I S .  H E M O L Y T I C  E F F E C T S  OF S T E R O I O S r  
B I O L O G I C  P R O P E R T I E S  OF P O L Y N U C L E O T I D E S *  
S Y N T H E S I S  OF TRACERS, A N 0  I N S T R U M E N T A T I O N  
ACRH-22 N 6 5 -  15627 
ARMY B I O L O G I C A L  LABS.. F O R T  D E T R I C K ,  MO. 
M I C R O B I A L  C C N T A M I N A T I O N  OF C L E A N  ROOMS 
N A S A - C R - 6 0 1 8 4  N 6 5 -  15  148 
ATOMIC ENERGY C O M M I S S I O N *  NEY YORKI N.Y. 
F A L L O U T  D E P O S I T I O N  - R A O I O A C T I V E  N U C L I C E  L E V E L S  
I N  M I L K ,  T A P  WATER. S O I L ,  A N 0  UPPER ATMOSPHERE 
A I R  SAMPLES 
H A  S L -  15  5 N 6  5- 1 5  86 5 
ATOMIC ENERGY OF CANADA LTD.. C H A L K  R I V E R ,  
O N T A R I  0. 
V E N T I L A T I O N  OF I M P E R M E A B L E  P R O T E C T I V E  C L O T H I N G  
TO A L L E V I A T E  P H Y S I O L O G I C A L  RESPONSE TO HOT 
THERMAL ENVIRONMENT 
A E C L - 2 1 2 3  N 6 5 - 1 5 6 3 4  
B 
BROWN E N G I N E E R I N G  C0.v INC., H U N T S V I L L E ,  ALA. 
P H Y S I O - M E C H A N I C A L  E F F E C T S  O F  A C C E L E R A T I O N  ON 
HUMANS WORKING I N  R O T A T I N G  E N V I R O N M E N T S  
R - 6 3  N 6 5 - 1 5 0 3 9  
C 
C A L I F O R N I A  U.r L O S  ANGELES. 
S T R O N T I U M  85 A N 0  S T R O N T I U M  90 I N  HUMAN.8OOY - 
B I O P H Y S I C S  A N 0  NUCLEAR M E D I C I N E  
U C L A - 1 2 - 5 3 8  
UPPER E X T R E M l T Y  P R O S T H E T I C S  RESEARCHI SENSORY 
MOTOR CONTROL, AND T R A C K I N G  S I M U L A T O R  
DEVELOPMENT 
R E P T . - 6 4 - 5 8  
N 6 5 - 1 4 9 8 8  
N 6 5 - 1 5 5 9 8  
C H I C A G O  U.9 ILL.  
A D A P T I V E  P A T T E R N  R E C O G N I T I O N  AND O E T E C T I O N I  A N 0  
A N A L Y T I C A L  PROBLEMS I N H E R E N T  TO PERCEPTRONS 
A D - 6 0 8 1 5 7  N 6 5 - 1 5 6 6 4  
C O N S U L T A N T S  A N 0  DESIGNERS.  INC.. ARLINGTON,  
VA. 
D I S T U R B A N C E S  OF M I T O S I S  I N  MICROSPORES I N D U C E 0  BY 
D I F F E R E N T  F L I G H T  L E N G T H S  ON VOSTOK V 
N A S A -  1 1 - F -  9621 N 6 5 -  1 5 1 6 3  
1-37 
OARTMOUTH COLL., HANOVER, N.H. 
D 
OARTMOUTH C0LL.s HANOVER, N.H. 
GROWTH HORMONE E F F E C T  ON P L A N T  DEVELOPMENT I N  
ABSENCE OF G R A V I T A T I O N A L  E F F E C T S  
N A S A - C R - 5 3 4 0 5  N 6 5 - 1 5 3 6 9  
D E F E N C E  RESEARCH BOARD, OTTAWA /CANADA/.  
CARDIOVASCULAR SYSTEM UNDER EXPOSURE TO C O N T I N U O U S  
N O I S E  
T - 4 1 1 - R  N 6 5 - 1 5 5 7 7  
D E F E N S E  ATOMIC SUPPORT AGENCY, WASHINGTONI 
O.C. 
O R I E N T A T I O N  ON NUCLEAR R A D I A T I O N I  NUCLEAR SAFETY,  
A N 0  EMERGENCY MEASURES N 6 5 - 1 5 4 1 6  
F 
F E D E R A L  A V I A T I O N  AGENCY, OKLAHOMA C I T Y ,  OKLA. 
P H Y S I O L O G I C A L  T E S T S  ON P I L O T S  O P E R A T I N G  F L I G H T  
SIMULATOR 
AM-64-16 N 6 5 - 1 5 2 0 9  
ANNOTATED B I B L I O G R A P H Y  O F  F A T I G U E ,  M A L I N G E R I N G t  
NYSTAGMUSt  DRUGS. AND F O R E N S I C  S C I E N C E  
AM-64-16 N 6 5 - 1 5 3 0 8  
B I L A T E R A L  C A L O R I C  H A B I T U A T I O N  ON NYSTAGMUS 
RESPONSES ON CAT 
A M - 6 4 - 1 4  N 6 5 - 1 5 3 4 6  
E F F E C T  OF P H Y S I C A L  C O N D I T I O N I N G  ON HUMAN B E H A V I O R  
BEFORE AND AFTER S U F F E R I N G  M Y O C A R D I A L  I N F A R C T I O N  
AM-64-2  N 6 5 - 1 6 1 6 1  
R E L A T I O N  BETWEEN P E R C E I V E 0  S I Z E ,  R E T I N A L  S I Z E ,  A N 0  
D E P T H  P E R C E P T I O N  
AM-64-13 N 6 5 - 1 6 1 8 5  
E V A L U A T I O N  O F  T R E A D M I L L  A N 0  G R A D A T I O N A L  S T E P  T E S T  
FOR A S S E S S I N G  C A R D I O R E S P I R A T O R Y  C A P A C I T Y  
AM-64-3  N 6 5 - 1 6 2 1 5  
M E C H A N I C A L L Y  D R I V E N  ANGULAR A C C E L E R A T I O N  D E V I C E  
U S E 0  A S  V E S T I B U L A R  S T I M U L A T O R  
AM-64- 15  N 6 5 - 1 6 2 1 6  
F E D E R A L  A V I A T I O N  AGENCY, WASHINGTON, D.C. 
I N V E S T I G A T I O N  OF CARDIOVASCULAR,  NEUROLOGICALI  
PULMONARYI V I S I O N I  AUDITORYI  A N 0  B I O C H E M I C A L  
SYSTEMS FOR STUDY O F  A G I N G  I N  A V I A T I O N  PERSONNEL 
AM-64-1  N 6 5 - 1 5 1 6 9  
F E D E R A T I O N  OF A M E R I C A N  S O C I E T I E S  FOR 
E X P E R I M E N T A L  BIOLOGY,  WASHINGTON, 0. C. 
B I O L O G Y  AN0 M E D I C I N E  REFERENCE I N F O R M A T I O N  A N 0  
D A T A  HANDBOOK 
A M R L - T R - 6 4 - 1 0 0  N 6 5 - 1 5 7 9 0  
F L O R I D A  S T A T E  U. TALLAHASSEE.  
C A T A L Y T I C  D E C O M P O S I T I O N  O F  GLUCOSE I N  AQUEOUS 
S O L U T I O N  BY THERMAL P R O T E I N O I O S  
N A S A - C R - 6 0 5 6 9  N 6 5 - 1 6 3 1 9  
G 
GEORGE WASHINGTON U.t WASHINGTON, D.C. 
A E R I A L  GUNNERY. LOW L E V E L  F L I G H T ,  A N 0  N A V I G A T I O N  
T R A I N I N G  FOR H E L I C O P T E R  O P E R A T I O N S  
N 6 5 - 1 5 7 3 8  
H 
HANFORO A T O M I C  PRODUCTS O P E R A T I O N I  R I C H L A N D ,  
WASH. 
R A D I A T I O N  EFFECTS I N  MAN A N 0  A N I M A L  O R G A N I S M  
HW- 836 13  N 6 5 - 1 5 8 6 0  
HUMAN FACTORS RESEARCH. INC.. L O S  ANGELES. 
C A L I F .  
I N F L U E N C E  OF C A R T O G R A P H I C  V A R I A B L E S  ON GEOGRAPHIC 
O R I E N T A T I O N  PERFORMANCE OF P I L O T S  O F  L I G H T  
A T T A C K  A I R C R A F T  
T R - 7 5 1 - 3  N 6 5 - 1 5 1 0 5  
P L A C E B O  I N G E S T I O N  E F F E C T S  ON S I G N A L  D E T E C T I O N  
PERFORMANCE I N  V I G I L A N C E  TASK 
T R - 7 5 0 - 3  
CORPORATE SOURCE I N D E X  
N 6 5 -  15728 
I 
I N D I A N A  U. BLOOMINGTON. 
COMPUTER PROGRAMMING AND I N F O R M A T I O N  R E T R I E V A L  FOR 
L I N G U I S T I C  T R A N S F O R M A T I O N A L  A N A L Y S I S  
R A O C - T D R - 6 4 - 2 0 0  N 6 5 - 1 6 0 0 9  
J 
J O I N T  P U B L I C A T I O N S  R E S E A R C H  S E R V I C E .  
WASHINGTON, O.C. 
NEUROPHYSIOLOGY AND ECOLOGY - PROBLEMS I N  
C Y B E R N E T I C S  
J P R S - 2 7 7 9 2  N 6 5 - 1 4 5 7 8  
M A T H E M A T I C A L  MOOEL FOR STUDY OF R E L A T I C N  BETWEEN 
NEURAL PROCESSES OF E X C I T A T I O N  A N 0  I N H I B I T I O N  
N 6  5- 1 4  5 7 9  
R E L A T I O N  OF L I V I N G  ORGANISMS A N 0  I N E R T  M A T T F R  
W I T H I N  B I O S P H E R E  - ECOLOGY N 6  5 - 1 4 5 8 0  
N E U R O P H Y S I O L O G I C A L  PROCESSES OF R E G U L A T I O N v  
N 6 5 - 1 4 5 8 1  I N S P E C T I O N ,  A N 0  CONTROL 
M E D I C A L ,  P H Y S I O L O G I C A L .  A N 0  B I O L O G I C A L  RESEARCH ON 
J P R S - 2 7 9 2 5  N 6 5 - 1 4 5 9 8  
M E D I C A L  A N 0  P H Y S I O L O G I C A L  R E S E A R C H  D U R I N G  MANNEO 
F L I G H T S  ABOARD VOSKHOO A N 0  VOSTOK SPACECRAFT 
VOSKHOD A N 0  VOSTOK SPACECRAFT 
N 6 5 - 1 4 5 9 9  
B I O L O G I C A L  T E S T S  ON VOSKHOD A N 0  VOSTOK 
SPACECRAFT D U R I N G  SPACE F L I G H T  N 6 5 - 1 4 6 0 0  
U L T R A S O N I C S  I N  M E D I C I N E  
J P R S - 2 8 2 5 5  N 6 5 - 1 4 7 0 9  
I N O I V I O U A L  D I F F E R E N C E S  I N  A C R O B A T I C  A C T I V I T Y  - 
C O N S I O E R A T I O N S  I N  T E A C H I N G  A N 0  T R A I N I N G  
EXERC I S E S  
J P R S - 2 8 2 7 6  N 6 5 - 1 4 7 1 0  
HUMAN V I S U A L  ANALYZER AND E L E C T R O N I C  MOOEL OF 
H E A R T  - B I O P H Y S I C S  A N 0  PSYCHOLOGY 
J P R S - 2 8 2 3 4  N 6 5 - 1 4 7 4 7  
NEURODYNAMICS O F  HUMAN A U D I T O R Y  SYSTEM 
J P R S - 2 8 3 0 8  N 6 5 - 1 4 7 4 8  
SPACE M E D I C I N E  I N  U.S.S.R. 
J P R S - 2 8 4 1 7  N 6 5 - 1 5 0 3 6  
P H Y S I O L O G I C A L  E F F E C T S  O F  DRUGS ON NERVOUS SYSTEM 
OF A N I M A L S  - N E U R O P H Y S I O L O G Y  
J P R S - 2 8 4 1 9  N 6 5 - 1 5 0 4 5  
SPACE F L I G H T  PHYSIOLOGY,  PSYCHOLOGY. A N 0  
P E R S O N A L  H Y G I E N E  
J P R S - 2 8 1 8 3  N 6 5 - 1 5 1 7 1  
GROUP SPACE F L I G H T  PSYCHOLOGY N 6 5 - 1 5  172 
PERSONAL H Y G I E N E  OF ASTRONAUT - F U N C T I O N  O F  HUMAN 
S K I N  A N 0  I T S  I N F L U E N C E  ON V I T A L  PROCESSES 
N 6 5 - 1 5 1 7 3  
C H A R A C T E R I S T I C S  OF A L K A L O I D S  I S O L A T E D  FROM V I N C A  
J P R S - 2 8 4 4 8  
G R A V I T A T I O N A L  S T R E S S  E F F E C T  ON A R T E R I A L  WALL 
J P R S - 2 8 4 7 6  N 6 5 -  1 5 3 5 3  
S T R E S S  F A C T O R S  FOUND I N  120 DAY S E A L E D  CHAMBER 
T E S T S  
J P R S - 2 8 4 9 0  N 6 5 - 1 5 3 5 5  
B I O C H E M I S T R Y  A N 0  R A D I A T I O N  IMMUNOLOGY 
J P R S - 2 8 0 1 6  N 6 5 - 1 5 6 6 6  
R A D I A T I O N  IMMUNOLOGY N 6 5 - 1 5 6 6 7  
R A D I A T I O N  E F F E C T S  ON P L A N T S  AND G R A V I T Y  E F F E C T S  ON 
A N I M A L  ORGANISMS 
J P R  S- 28 405 N 6 5 - 1 5 6 7 6  
ROSEA L I N N  
N 6 5 - 1 5 3 5 2  
1-36 
0 
CORPORATE SOURCE I N D E X  NORTHROP SPACE LABS., HAWTHORNE. C A L I F .  
C Y T O P H Y S I O L O G I C A L  A N 0  B I O C H E M I C A L  I N V E S T I G A T I O N S  
OF M I C R O O R G A N I S M S  D U R I N G  R E S T O R A T I O N  F O L L O W I N G  
R A D I A T I O N  I N J U R Y  N 6 5 - 1 5 6 7 7  
CHANGES A R I S I N G  I N  P L A N T S  A F T E R  EXPOSURE TO 
I O N I Z I N G  R A O I A T I O N  N 6 5 - 1 5 6 7 8  
E F F E C T S  O F  G R A V I T A T I O N  I N  F O R M A T I O N  OF F U N C T I O N  
OF ORGANISM N 6 5 - 1 5 6 7 9  
B I O E L E C T R I C  APPARATUS 
J P R S - 2 7 1 1 2  N 6 5 - 1 5 7 1 9  
ELECTROMYOGRAPH FOR RECOROING OF E L E C T R I C A L  
MUSCLE D I S C H A R G E  N 6 5 - 1 5 7 2 0  
E L E C T R O N A R C O S I S  N 6 5 - 1 5 7 2 1  
E L E C T R O P H O R E S I S  - D I S P L A C E M E N T  OF P A R T I C L E S  I N  
COARSE S U S P E N S I O N S  UNDER I N F L U E N C E  OF EXTERNAL 
E L E C T R I C  F I E L D  N 6 5 - 1 5 7 2 2  
ELECTROENCEPHALOGRAPH - I N S T R U M E N T  FOR RECOROING 
E L E C T R I C  A C T I V I T Y  OF B R A I N  N 6 5 - 1 5 7 2 3  
ELECTROENCEPHALOGRAPHY N 6 5 - 1 5 7 2 4  
ELECTRCENCEPHALOSCOPE - INTRUMENT FOR O B S E R V I N G  
E L E C T R I C  A C T I V I T Y  O F  B R A I N  ON CATHODE R A Y  TUBE 
N 6 5 - 1 5 7 2 5  
V I S U A L  F U N C T I O N  A N 0  A C U I T Y  I N  SPACE F L I G H T  
J P R S - 2 8 6 4 6  N 6 5 - 1 5 8 6 7  
B I O C H E M I S T R Y  A N 0  CHEMOTHERAPY OF NERVOUS AND 
P S Y C H I C  D I S E A S E S  
J P R S - 2 8 5 2 7  N 6 5 - 1 5 8 7 2  
OXYGEN S T A R V A T I O N  A N 0  A C C E L E R A T I O N  E F F E C T  ON 
CONTENT OF G L U T A M I C  A N 0  GAMMA-AMINOBUTYRIC A C I D S  
I N  B R A I N  T I S S U E  
J P R S - 2  8630 N 6 5 -  1 6  136 
V I B R A T I O N  E F F E C T S  ON HUMANS A N 0  A N I M A L S .  
O C C U P A T I O N A L  HAZARO V I B R A T I O N  DAMAGE TO T I S S U E S ,  
V I B R A T I O N  ABSORBERS FOR WORKER PROTECTIONI  A N 0  
FREON GAS T O X I C O L O G Y  
J P R S - 2 8 7 2  1 N 6 5 - 1 6 2 0 7  
L 
L A F A Y E T T E  C L I N I C ,  O E T R O I T t  MICH.  
DEVELOPMENT O F  S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
N A S A - C R - 1 5 6  N 6 5 - 1 5 5 4 6  
M 
M A R T I N  CO.. B A L T I M O R E ,  MD. 
T E S T  PROGRAM F O R  MANNED O R B I T A L  F L I G H T  
SSO-TOR-64-213,  V. 3, APP. I - B  N 6 5 - 1 5 5 8 0  
MARYLAND U.r C O L L E G E  PARK. 
COMPLEX A N I M A L  B E H A V I O R  UNDER F U L L  E N V I R O N M E N T A L  
CONTROL - N E U R O P H Y S I O L O G I C A L  C O R R E L A T E S  OF 
B E H A V I O R  
N A S A - C R - 5 3 4 7 5  N 6 5 - 1 5 3 7 3  
P H Y S I O L O G Y  A N 0  B I O C H E M I S T R Y  O F  C H L O R E L L A  F O R  
A P P L I C A T I O N  I N  C L O S E 0  E C O L O G I C A L  SYSTEMS 
N A S A - C R - 6 0 3 9 6  N 6 5 - 1 5 8 0 1  
P H O T O S Y N T H E S I S  I N  C H L O R E L L A  C E L L  DEVELOPMENT 
A N 0  A G I N G  N 6 5 - 1 5 8 0 2  
V A N  S L Y K E S  B U F F E R  V A L U E S  FOR C H L O R E L L A  C E L L  
S E C R E T I O N S  I N T O  SURROUNDING M E D I U M  
N 6 5 - 1 5 8 0 3  
A N A L Y T I C  C H E M I S T R Y  AN0 D E T E R M I N A T I O N  O F  S T E R O L S  I N  
S I X  S P E C I E S  O F  C H L O R E L L A  N 6 5 - 1 5 8 0 4  
P H Y S I O L O G I C A L  A N 0  MORPHOLOGICAL R E L A T I O N S H I P S  
BETWEEN M A R I N E  S P E C I E S  OF C H L O R E L L A  
N 6 5 - 1 5 8 0 5  
M I C H I G A N  U., ANN ARBOR. 
R E L A T I O N S H I P  O F  S Y N T A C T I C  LANGUAGE B E H A V I O R  TO 
GRAMMAR A N 0  S E M A N T I C S  O F  WORD A S S O C I A T I O N  
RAOC-TOR-64-146 N 6 5 -  1 5 7 7 9  
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O P T I M A L  CONTROL OF HUMAN C E N T R I F U G E  U S E 0  T O  
S I M U L A T E  SUDDEN A C C E L E R A T I O N  CHANGES, E M P L O Y I N G  
C O M B I N E D  V A R I A T I O N A L  C A L C U L U S  A N 0  P H A S E  P L A N E  
A N A L Y S I S  
F E R R A R I ,  G. 
6 6 5 - 1 4 9 6 3  
B I O S Y N T H E S I S  OF A M I N O  A C I D S  I N  GREEN ALGA, 
C H L O R E L L A  V U L G A R I S  A 6 5 - 8 0 3 4 6  
F I F K O V A ,  E. 
OECREASEO BODY TEMPERATURE A N 0  E F F E C T  
ON C O N D I T I O N E D  R E F L E X E S  I N  RATS 
A 6 5 - 8 0 3 2 8  
E L E C T R O E N C E P H A L O G R A P H I C  CHANGES I N  M I C E  I N  
WAKE-SLEEP C Y C L E  A 6  5- BO 3 2 9  
F IGUEROA,  W. G- 
S T R O N T I U M  8 5  A N 0  S T R O N T I U M  90 I N  HUMAN BODY - 
B I O P H Y S I C S  AND NUCLEAR M E D I C I N E  
U C L  A- 1 2 - 5 3 8  N 6 5 - 1 4 9 8 8  
F I S C H E R ,  R. A. 
L I F E  SUPPORT FOR LUNAR BASE O P E R A T I O N S  
A 6 5 - 8 0 5 3 0  
F I X A .  8. 
P H Y S I C A L  E X E R C I S E  A N 0  R E N A L  F U N C T I O N  - P O S S I B L E  
I N J U R Y  TO K I D N E Y  A F T E R  SEVERE, PROLONGED E X E R C I S E  
A 6 5 - 8 0 3 5 2  
FLEER,  U. 
O X I D A T I V E  M E T A B O L I S M  OF HUMAN H E A R T  A T  R E S T  A N 0  I N  
D I F F E R E N T  WORK C O N D I T I O N S  A 6 5 - 8 0 4 5 3  
F L E S S ,  0. A. 
M A T H E M A T I C A L  MODEL FOR STUDY OF R E L A T I O N  BETWEEN 
N E U R A L  PROCESSES OF E X C I T A T I O N  A N 0  I N H I B I T I O N  
N 6 5 -  14579 
FOMIN.  V. 
SPACE M E O I C I N E  I N  U.S.S.R. 
J P R S - 2 8 4 1 7  N 6 5 - 1 5 0 3 6  
FORSTER, R. E. 
F A C T O R S  A F F E C T I N G  R A T E  OF OXYGEN EXCHANGE 
BETWEEN C A P I L L A R Y  BLOOD A N 0  T I S S U E S  
A 6 5 - 8 0 3 6 1  
FOX, S. W. 
O R I G I N S  OF P R E B I O L O G I C A L  SYSTEMS A N 0  O F  T H E I R  
MOLECULAR M A T R I C E S  - CONFERENCE 
A 6 5 - B O 4 6 5  
PERSONAL AUTHOR I N D E X  GRAUNOVt  0- V. 
A 65-00  3 6 5 
GERSHUNI.  G. V. 
N E U R O P H Y S I O L O G I C A L  MECHANISMS E F F E C T  ON E X T E R N A L  
S I G N A L  01 S C R I  M I  NAT I ON 
N A S A - T T - F - 3 0 7  N b 5 - 1 4 9 4 7  
G I F F I N t  C. E. 
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  PROGRAM U S I N G  GAS 
CHROMATOGRAPHY AND MASS SPECTROMETRY 
A b 5 -  1 5  153 
GILBERT,  0. L. 
E V O L U T I O N  OF T H E  ATMOSPHERES OF T H E  E A R T H  AND 
P L A N E T S  A b 5 - 8 0 3 7 0  
GIUMARRO. C. 
I N H I B I T I O N  OF S E E 0  G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME B Y  R A O I A T I O N  A N 0  C H E M I C A L  
S T I M U L U S  A 6 5 - 8 0 3 5 4  
GLOTOVA. K .  V. 
C A R D I O V A S C U L A R  SYSTEM UNDER EXPOSURE T O  C O N T I N U O U S  
N O I S E  
T-411-R N 6 5 - 1 5 5 7 7  
G O D D I N G t  R. M. 
C O N T A M I N A T I O N  A N 0  V I A B I L I T Y  O F  SPORES OF 
B A C T E R I U M r  B A C I L L U S  S U B T I L I S t  I N  ROCKET 
P R O P E L L A N T S  - S T E R I L I Z I N G  P R O P E R T I E S  O F  V A R I O U S  
ROCKET F U E L S  A 6 5 - 8 0 5 0 6  
THERMAL S Y N T H E S I S  O F  A M I N O  A C I D S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A b 5 - B O 4 7 5  
THERMAL P O L Y C O N D E N S A T I O N  O F  F R E E  A M I N O  A C I D S  W I T H  
P D L Y P H O S P H O R I  C AC I O  A b 5 - 8 0 4 8 1  
THERMAL C O N D E N S A T I O N  O F  C Y T I D Y L I C  A C I O  I N  PRESENCE 
OF P O L Y P H O S P H O R I C  A C I O  A b 5 - 8 0 4 8 3  
R E V I E W  OF E X P E R I M E N T S  D E A L I N G  W I T H  DEVELOPMENT OF 
MICROSPHERES FROM THERMAL P R O T E I N 0 1 0  
A b 5 - 8 0 4 8 6  
C A T A L Y T I C  D E C O M P O S I T I O N  O F  GLUCOSE I N  APUEOUS 
S O L U T I O N  B Y  THERMAL P R O T E I N O I O S  
N A S A - C R - 6 0 5 6 9  N b 5 - 1 6 3 1 9  
F R E I D E L .  V. R. 
T E L E M E T R I C  D E V I C E S  FOR STUDY AND CONTROL OF 
P H Y S I O L O G I C A L  F U N C T I O N S  O F  S U B J E C T S  D U R I N G  S O V I E T  
SPACE M I S S I O N S  A b 5 - 8 0 3 3 3  
F R E T Z t  N. A. 
DEVELOPMENT OF S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
NAS A-CR-156 N b 5 - 1 5 5 4 6  
FRIEDMAN.  M. P. 
MARKOV C H A I N  S T I M U L U S  SEQUENCE ROLE E F F E C T  UPON 
S I G N A L  D E T E C T I O N  I N  P S Y C H O P H Y S I O L O G I C A L  FORCE0 
C H O I C E  TASK A b 5 - 1 4 1 5 0  
FROLOV. N. 1. 
E X P E R I M E N T A L  R E S U L T S  O F  HARD L A N D I N G  E F F E C T  ON 
L A N D  OR WATER ON A N I M A L  O R G A N I S M  
A b 5 - 8 0 4 4 0  
FURRY. 0. E. 
I N F L A M M A T O R Y  AND D E G E N E R A T I V E  L E S I O N S  I N  
A P P A R E N T L Y  NORMAL S Q U I R R E L  MONKEYS 
NAS A-C R-60 193 N b 5 - 1 5 1 3 9  
G 
GAFFRON. H. 
ROLE O F  L I G H T  I N  E V O L U T I O N  - T R A N S I T I O N  FROM ONE 
W A N T U M  T O  TWO QUANTA M E C H A N I S M  
A b 5 - 8 0 4 6 9  
GALL.  L. S. 
A E R O B I C  AND A N A E R O B I C  M I C R O F L O R A  OF HUMAN F E C E S  
U S I N G  SPACE-TYPE D I E T S  
AMRL-TR-64-107 N b 5 - 1 4 8 2 9  
GAMBINO. J. J. 
R A D I A T I O N  R E S I S T A N C E  I N  POCKET M I C E  AND S U R V I V A L  
A F T E R  C O B A L T  6 0  R A D I A T I O N  
N A S A - C R - 6 0 3 1 9  N b 5 - 1 5 3 7 8  
GANNETT. J. R. 
T E S T  P I L O T  V I E W P O I N T  O F  AEROSPACE B I O E N G I N E E R I N G  
A P P L I E D  TO CURRENT COMMERCIAL TRANSPORTS, 
D I S C U S S I N G  F L I G H T  DECK D I S P L A Y S .  CONTROLS AND 
H A N D L I N G  Q U A L I T I E S  A b 5 - 1 4 2 2 7  
GAZENKO. 0. G. 
D Y N A M I C S  OF BLOOO C I R C U L A T I O N  PARAMETERS OF 
C E R E B R A L  V A S C U L A R  SYSTEM D U R I N G  L O N G I T U D I N A L  
G R A V I T A T I O N A L  L O A D S  N b 5 - 1 4 5 2 7  
M E D I C A L  AND P H Y S I O L O G I C A L  R E S E A R C H  D U R I N G  MANNED 
F L I G H T S  ABOARD VOSKHOD A N 0  VOSTOK SPACECRAFT 
N b 5 - 1 4 5 9 9  
S T U D I E S  I N  M E D I C I N E  AND P H Y S I O L O G Y  D E R I V E D  FROM 
N A S A - T T - F - 9 2 0 7  N b 5 - 1 4 6 0 7  
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  AND P H Y S I O L O G I C A L  
PROCESSES N b 5 - 1 5 5 3 8  
VOSTDK S P A C E C R A F T  F L I G H T S  
GERENCSER. V. F. 
I N H I B I T I O N  O F  B A C T E R I A .  S E R R A T I A  MARCESCENS AND 
STAPHYLOCOCCUS AUREUS, I N  M A G N E T I C  F I E L D S  OF H I G H  
P A R A M A G N E T I C  S T R E N G T H  A b 5 - 8 0 4 2 8  
GERSCHMAN. R. 
B I O L O G I C A L  E F F E C T S  OF OXYGEN - A R E V I E W  
GOGEL. W. C. 
R E L A T I O N  BETWEEN P E R C E I V E D  S I Z E ,  R E T I N A L  S I Z E ,  AND 
D E P T H  P E R C E P T I O N  
AM-64-1  3 N 6 5 - 1 6 1 8 5  
GOGGELt  K. H. 
A D E N O S I N E  T R I P H O S P H A T E ,  A D E N O S I N E  OIPHOSPHATE.  AND 
A D E N O S I N E  MONOPHOSPHATE I N  NORMAL AND CARBON 
T E T R A C H L O R I D E  DAMAGED L I V E R S  OF M I C E  
A b 5 - 6 0 3 2  6 
GOLO. J. 
P A T H O L O G I C  AND P H Y S I O L O G I C  E F F E C T S  OF H E A T  
EXPOSURE I N  MAN A 6 5 - 8 0 4 9 7  
GDLOBURT. S. N. 
NEURODYNAMICS OF HUMAN A U D I T O R Y  SYSTEM 
J P R S - 2 8 3 0 8  N 6 5- 14  74 8 
G D L D V t  G. A. 
P O S T E R I O A N T E R I A L  TRANSVERSE A C C E L E R A T I O N  O F  
M A X I M A L  D U R A T I O N  A b 5 -  8 0 3 9 3  
E F F E C T  OF I N C L I N E D  P O S I T I V E  A C C E L E R A T I O N  ON 
HUMAN E X T E R N A L  R E S P I R A T I O N  A b 5 - 8 0 3 9 8  
GOODMAN. M. W. 
A L T I T U D E  D E C O M P R E S S I O N  S I C K N E S S  T R E A T E D  W I T H  
C O M P R E S S I O N  TO 2 - 6  ATMOSPHERES ABSOLUTE, 
C O N S I D E R I N G  B U B B L E  EMBOLUS H Y P O T H E S I S  
A 6 5 - 1 4 2 3 8  
GDRGILAOZE.  G. I. 
M E C H A N I S M  OF R E C I P R O C A L  A C T I O N  OF V E S T I B U L A R  
APPARATUS I N  C A T S  A b 5 - 8 0 4 3 7  
G O T T L I E B .  J. S. 
DEVELOPMENT OF S E L E C T I O N  T E S T  FOR M O T I V A T I O N A L  
A P T I T U D E  - PSYCHOPHYSIOLOGY 
N A S A - C R - 1 5 6  N b  5- 15  546 
GOULO. J. 0. 
SENSORY-FEEDBACK A N A L Y S I S  O F  B E H A V I O R  I N  
S T E R E O T E L E V I S E O  V I S U A L  F I E L D  
S T E R E O S C O P I C  T E L E V I S I O N  P U R S U I T  T R A C K I N G  W I T H  
C O M P A R I S O N  OF A I D E D  AND D I R E C T  T R A C K I N G  SYSTEMS 
A b 5 - 8 0 3 4 4  
A b 5 - 8 0 3 4 5  
GDZULOV. 5 .  A. 
E X P E R I M E N T A L  R E S U L T S  OF HARD L A N D I N G  E F F E C T  ON 
L A N D  OR WATER ON A N I M A L  O R G A N I S M  
A 6 5 - 8 0 4 4 0  
GRAUNOV. 0. V. 
D Y N A M I C S  OF BLOOD C I R C U L A T I O N  PARAMETERS OF 
C E R E B R A L  VASCULAR SYSTEM D U R I N G  L O N G I T U D I N A L  
1-47 
G R A Y B I E L I  A. PERSONAL AUTHOR I N D E X  
G R A V I T A T I O N A L  LOADS N 6 5 - 1 4 5 2 7  
G R A V B I E L s  A. 
F U N C T I O N S  O F  O T O L I T H  ORGANS A N 0  S E M I C I R C U L A R  
C A N A L S  I N  W E I G H T L E S S  A N 0  R O T A T I N G  SPACECRAFT 
ENVIRONMENTS A 6 5 - 1 4 5 2 6  
S E M I C I R C U L A R  CANAL A N 0  O T O L I T H  ORGAN O I S T U R B A N C E S  
BY H I G H  G LOAOI WEIGHTLESSNESS.  A N 0  A R T I F I C I A L  
G R A V I T Y  I N  SPACE T R A V E L  
N A S A - C R - 6 0 4 1 9  N b 5 - 1 6 0 2 7  
GREGORY. II. 
S T I M U L U S  S E T  A N 0  RESPONSE S E T  - A L T E R N A T I O N  OF 
A T T E N T I O N  A 6 5 - 8 0 3 3 6  
GRIGGS,  R. C. 
L E A 0  P O I S O N I N G  - CHANGES I N  MORPHOLOGY A N 0  
M E T A B O L I S M  OF ERYTHROCYTE O F  HUMAN 
A 6 5 - 8 0 3 4 0  
GRIGOREV.  I U S  G. 
BODY R E A C T I O N S  TO PROLONGED C O R I O L I S  A C C E L E R A T I O N  
A 6 5 - 8 0 3 9 7  
G R I L L ,  A. J- 
POSTGRAOUATE O F F I C E R  T R A I N I N G  FOR P I L O T  T R A I N E E S  
A 6 5 - 8 0 4 0 0  
GROSS, L. 
MECHANISM FOR E X P L A I N I N G  D I R E C T  C H E M I C A L  E F F E C T  
OF MAGNETIC F I E L D S  I N  L I V I N G  SYSTEMS 
A 6 5 - 8 0 4 1 4  
L I F E S P A N  I N C R E A S E  OF TUMOR-BEARING M I C E  THROUGH 
PRETREATMENT I N  M A G N E T I C  F I E L D S  P R O D U C I N G  
L E U K O C Y T O S I S  A 6 5 - 8 0 4 2 0  
M A G N E T I C  F I E L D  E F F E C T  ON WOUND H E A L I N G  A N 0  T I S S U E  
R E G E N E R A T I O N  I N  MOUSE A 6 5 - 8 0 4 2 1  
B I B L I O G R A P H Y  OF B I O L O G I C A L  E F F E C T  O F  S T A T I C  A N 0  
E A R T H  MAGNETIC F I E L O S  AS R E L A T E 0  TO L I V I N G  T I S S U E  
A N 0  C L I N I C A L  A P P L I C A T I O N  A 6 5 - 8 0 4 3 4  
GROSS. R. E. 
P H Y S I C L O G I C A L  A N 0  MORPHOLOGICAL R E L A T I O N S H I P S  
BETWEEN M A R I N E  S P E C I E S  OF C H L O R E L L A  
N 6 5 - 1 5 8 0 5  
GROSSENBACHER. K. 1. 
A M I N O  ACIDS,  P E P T I O E S I  AN0 O R G A N I C  SPHERULES 
O B T A I N E D  FROM P R I M I T I V E  E A R T H  GASES I N  S P A R K I N G  
CHAMBER A 6 5 - 8 0 4 7 4  
G U R J I A N ,  C. A. 
E F F E C T  OF G R A V I T Y  ON B I O L O G I C A L  A N 0  P H Y S I O L O G I C A L  
RROCESSES N 6 5 - 1 5 5 3 8  
GUTTMAN. N. 
B I N A U R A L  I N T E R A C T I O N S  O F  THREE C L I C K S  
A 6 5 - 8 0 5 2 6  
H 
HACKEL,  E. 
A G G L U T I N A T I O N  OF HUMAN ERYTHROCYTES E X P O S E 0  TO 
M A G N E T I C  F I E L D S  D E T E R M I N E 0  B Y  V I S U A L  I N S P E C T I O N  
A N 0  COULTER COUNTER A 6 5 - 8 0 4 2 7  
HALOANE.  J. 8. S. 
MODEL FOR B I O C H E M I C A L  O R I G I N  OF L I F E  - F I R S T  
O R G A N I S M  A b 5 - 8 0 4 6 6  
HALEY.  L. J. 
TEMPORAL PARAMETERS OF B I N O C U L A R  R I V A L R Y  
A 6 5 - 8 0 4 0 6  
HALHUBER.  M. J. 
P H Y S I O L O G I C  A N 0  P A T H O L O G I C  E F F E C T S  OF H I G H  
A L T I T U D E  EXPOSURE A b 5 - 8 0 4 9 3  
H A L L ,  F. 5.  
HUMAN FACTOR E N G I N E E R I N G  - B I B L I O G R A P H Y  
RH - 3 3 9  8-H N 6 5 - 1 5 5 3 7  
HALPERN. L. 
I N H I B I T I O N  O F  S E E 0  G E R M I N A T I O N  I N  V A R I O U S  
ANGIOSPERMS OVERCOME B Y  R A D I A T I O N  A N 0  C H E M I C A L  
S T I M U L U S  A 6 5 - 8 0 3 5 4  
H A M I L T O N .  J. E. 
MOON I L L U S I O N  - V I S U A L  FACTORS A F F E C T I N G  APPARENT 
S I Z E  A b 5 - 8 0 3 2 4  
H A M I L T O N ,  L. H. 
S L I D E  R U L E  FOR C A L C U L A T I N G  S I N G L E - B R E A T H  D I F F U S I N G  
C A P A C I T Y  FOR CARBON M O N O X I D E  A 6 5 - 8 0 5 1 2  
HARAOA, K. 
THERMAL S Y N T H E S I S  OF A M I N O  A C I D S  FROM 
H Y P O T H E T I C A L L Y  P R I M I T I V E  T E R R E S T R I A L  ATMOSPHERE 
A b 5 - 8 0 4 7 5  
THERMAL P O L Y C O N D E N S A T I O N  OF F R E E  A M I N O  A C I D S  W I T H  
POLYPHOSPHORIC AC I O  A 6 5 - 8 0 4 8 1  
HAROV. E. P., JR. 
F A L L O U T  D E P O S I T I O N  - R A O I O A C T I V E  N U C L I D E  L E V E L S  
I N  M I L K .  T A P  WATER, S O I L .  A N 0  U P P E R  ATMOSPHERE 
A I R  SAMPLES 
H A S  L- 1 5 5  N 6 5 - 1 5 8 6 5  
HASSHANNOVA. J. 
DECREASED BODY TEMPERATURE AN0 E F F E C T  
ON C O N O I T I O N E O  R E F L E X E S  I N  R A T S  
A 6 5 - 8 0 3 2 8  
HAUGAARD, N. 
T O X I C  A C T I O N  OF OXYGEN ON M E T A B O L I S M  A N 0  R O L E  OF 
TRACE M E T A L S  A 6 5 -  8 0 3 6 6  
HEALER,  J. 
SENSORY ORGANS I N  A N I M A L  SYSTEMS - ANALOGY FOR 
MANMAOE D E T E C T I O N  D E V I C E S  
N A S A - C R - 6 0 4 3 4  N 6 5 - 1 6 0 2 8  
HEDRICK,  H. G. 
I N H I B I T I O N  OF B A C T E R I A L ,  STAPHYLOCOCCUS AUREUS, 
S A R C I N A  LUTEA,  AN0 E S C H E R I C H I A  C O L I ,  GROWTH 
I N  HOMOGENEOUS M A G N E T I C  F I E L O S  A b 5 - 8 0 4 2 9  
HENDEL.  F. J. 
WATER RECOVERY FROM HUMAN WASTES A N 0  HYOROX F U E L  
C E L L S  D U R I N G  LONG TERM SPACE F L I G H T  
A 6 5 - 1 4 3 8 0  
MANNED SPACECRAFT OXYGEN REPUIREMENTS.  C R Y O G E N I C  
STORAGE, P R O D U C T I O N  A N 0  TWO-GAS ATMOSPHERES 
A 6 5 - 1 4 3 8 1  
HENTSCHELI  G. 
R E A C T I O N  A N 0  P H Y S I C A L  PERFORMANCE C A P A C I T Y  OF MAN 
AS A F F E C T E D  B Y  C L I M A T E  A 6 5 - 8 0 5 0 2  
HERSCHENSOHN. H- L-  
L U N G  VOLUME CHANGES OF EMPHYSEMA P A T I E N T S  UPON 
EXPOSURE TO S I M U L A T E D  A L T I T U D E  OF 1 8 ~ 0 0 0  F T  
A 6 5 - 1 4 2 3 7  
HERSHBERGERI W. 
PROGRAMMED L E A R N I N G  I M P R O V E D  BY R E V I S E 0  COPY 
FORMAT - S E L F - E V A L U A T I O N  RESPONSE. T Y P O G R A P H I C A L  
E M P H A S I Z I N G ,  A N 0  TERSE A N 0  D I S C U R S I V E  T E X T  
A I R - C 2 8 - 7 / 6 3 - T R  N b 5 - 1 5 9 5 9  
HILL, J. H. 
F L A S H  B L I N D N E S S  DUE TO R A D I A T I O N  FROM NUCLEAR 
E X P  LOS I ON 
N b 5 -  15710 N A O C - M L - 6 4 1 2  
HLAVACKOVA,  V. 
R E A C T I V I T Y  OF A D I P O S E  T I S S U E  TO E P I N E P H R I N E  A N 0  
C H A R A C T E R I S T I C S  OF C O N N E C T I V E  T I S S U E  I N  R A T S  
ADAPTED TO T U M B L I N G  TRAUMA A 6 5 - 8 0 3 3 1  
HOCHSTEIN,  L.  
S O I L  PHOSPHATASE A N 0  L E U C Y L  A M I N O P E P T I D A S E  
A C T I V I T Y  M E A S U R E 0  B Y  FLUORESCENT ASSAY 
N A S A - C R - 5 0 9 1 9  N 6 5 - 1 6 2 7 8  
HOOOS. W. 
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I N T E R A C T I O N S  W I T H  B I O L O G I C A L  U N I T S  
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HUMAN C H O R I O R E T I N A L  BURNS FROM H I G H  A L T I T U D E  
N U C L E A R  D E T O N A T I O N S  A 6 5 - 1 4 2 4 0  
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U T R I C U L A R  F U N C T I O N  S T U D I E D  E X P E R I M E N T A L L Y  
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U S E  O F  P H Y S I O L O G I C A L  T E S T  FOR H Y P O X I A  
ACCOMMODATION A N 0  A C C E L E R A T I O N  S T R E S S  TOLERANCE 
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